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FEDERAL HIGHWAY ADMINISTRATION
NON-INTERSTATE RESURFACING, RESTORATION,
AND REHABILITATION PROGRAM

INTRODUCTION

rac Independent Safety Board Act of 1974 directs the National Transportation
Safety Boar? *¢ "evaluate, assess the effectiveness, and publish the findings of the Board
with respec: o the transportation safety consciousness and efficacy in preventing
accidents of other Government agenzies." In an introductory section to the Aect
describing the need for an independent Safety Board, Congress indicates that the conduct
of this and cther Board responsibilities requires "continual review, appraisal, and
assessment of the operating practices and regulations" of Federal agencies involved in
teansportation regulation. In order to fulfill these and other responsibilities, the Board
conducts studies and makes recommendations to appropriate agencies.

This study evaluates the activities undertaken by the Federal Highway Administra-
tion (FHWA) of the U.S. Department of Transportation (DOT) to implement a national
program for preserving and improving the non-Interstate, Federal-aid Highway System
through the use of Federal-ald funds for resurfacing, resteration, and rehabilitation
(RRR). Althcugh Interstate highways aie part of the Federal-aid system, and are eligible
for RRR funds, these types of projects are administered through a separate Interstate
RRR program and are not evaluated here.

THE FEDERAL-AID HIGHWAY PROGRAM

The Federal-aid Highway Program is & Federal grant-in-aid program through which
the Siates are given financial assistance to construct the Federal-aid Highway System.
The Program is financed through the Highway Trust Fund, a collection of revenues from
Federal taxes on a variety of highway-related items, such as fuels, tires, and other
equipment, In 1979, approximately $8.2 billion in Federal funds were spent by the States
on the Federal-aid Highway System. 1/

The program is basicully shaped and directed by the Congress, The Congress
periodically determines, through lagislation, overall program poliey, the types of roads the
system may include, the kinds of projects which may receive Federal aid, the Federal
share payable in those projects, the formulas for determining each State's share of th:
annual highway appropriations, and th2 respective duties and responsibilities of the FHWA
and the State highway departments in implementing the program.

The FHWA is the "steward" of the program, implementing overall Congressional
program policies. Although the design standards to be used on Federal-aid grojects have
traditionally been developed by the States (through their national organization, the
American Association of State Highway and Transportation Officials {AASHTOQO))} and
subsequently adopted by the FHWA, the Federal agency is ultimately responsible for the

1/ FHWA, Highway Statistics 1979, Table FA-3, p. 52.
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proper design and construction of the system. The FHWA is charged by law with ensuring
that State-proposed prejects on the Federal-ald system (using Federal-aid funds) "will
adequately meeti the existing and probable future traffic needs and conditions in a imanner
conducive to safety, durability, and economy of maintenance" and that they will be
"designed and constructed in accordance with standards best suited to accomplish the
foregoing objectives...." 2/ Furthermore, the FHWA is required to "give priority to
those projects which incorporete improved standatds and features with safety
berefits " 3/

The FHWA's administration >f the program is carried out orimarily through an
extensive field organization. Nine Regional Administrators and 50 State-level Division
Aadministrators implement and oversee the day-to-day relationship with the States.
Except in a few States which construct Federal-aid projects throug: = certification
piocess, the Division Administrators are responsible for approving project plans and
meking &t least a final inspection of each Federal-ald projeet.

The FHWA, as the administrator of this Federal program, is also responsible for
providing the Congress with information necessary for developing the policies governing
the overall program. Because the program is so large and complex, the Congress must
depend, for the most part, on the FHWA for data about the Federal-aid Highway System's
condition and needs, and changes needed in the governing policies.

The States, with the approval of the FHWA, determine what projects wili be
undertaken and perform the actual design and construction. Each State receives a yearly
"apportionment" (determined by statutory formula) of the trust fund monies authorized
and appropriated by the Congress for the Federal-aid Highway Program. This distribution
of funds is categorized to some extent—that is, certain funds are availatle for projects on
the Interstate System, others for the Secondary and Urban Systems, others for safety
projects, etc. Non-Interstate RRR funds are not categorized, however; any funds
apportioned for construction or reconstruction on the Primary, Secondary, or Urban
Systems may be used for RRR projects on these systems. In FY 79, 31 percent of the
total non-Interstate, Federal-aid obligations on roadways was for RRR projects; in FY 80,
the proportion increased to 37 percent. 4/

The proportion of project costs payable by the Federal funds varies considerebly; for
example, construction projects on the Interstate System may receive up to 90 percent
Federal funding, bridge replacement projects up to 80 percent, Primary, Secondary, and
Urban System projects up to 73 percent. The Federal share peyable for Federal-aid RRR
projects is 75 percent.

The maintenance of the Federal-aid Highway System is, by law, the responsibility of
the States. No Federal-aid funds are available for meaintenance. Moreover, States must
sign a formal agreement at the outset of each Pederal-aid project, providing for State
maintenance of the project after completion of construction. 5/ Furthermore, the FHWA
is required to withhold approval of "further i.rojects of all types in the cntire State" if the
State fails to "properly maintain" its Federal-aid projeets. 6/ The FHWA has not
promulgated criteria for describing "proper maintenance” under this provision of the law
and has never imposed sanctions on & State for inadeguate maintenance,

AASHTO, the State highway departments' national organizstion, has had a strong
influznce on the Federal-aid Highway Program in two major ways., Historically, the

2/ 23 U.S.C. 109(a).
3/ 23 U.S.C. 105(f).

E/ FHWA, Office of Fiscal Services, Table F63.
é/ 23 UoSuCc 110(8)0
6/ 23 UK.C, 116(c).
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FHWA has worked very closely with AASHTO in the development of Federal highway
policies. The FHWA provides substantial staff support to AASHTO, and mid-level FHWA
officials serve as Secretaries to AASHTO committees, participating in AASHTO delibera-
tions &s nonvoting members. Importantly, highway design standards have been developed
by AASHTO; these subsequently have been adcpted by the FHWA for use on Federal-aid
projects. This close relationship between AASHTO and the FHWA for development of
Federal-aid standards has been somewhat reduced in recent years by the FHWA's
gradually tncreasing use of an informal publir rulemaking process. 7/ AASHTO is also
influential through its regular appearance at Congressional hearings on highway legisla-
tion, in which its testimony is considered reprasentative of the State highway departments
as a whole,

THE FEDERAL-AID HIGHWAY SYSTEM

Excluding 40,830 miles of completed Interstate System miles, the Federal-aid
Highway System currently comprises 782,763 miles of urban and rucal roads. Besides the
Interstate, therc are three classifications of Federal-aid highways: Federal-aid Primary,
Federul-ald Secondary, and Federsl-aid Urban, Highways are also classified by the type
of "function” they are assumed to provide; this system of categorizing highways is called
the "functional classification system" and includes major arterials, minor arterials, major
collectors, and minor collectors. The Federal-aid Primary System is made up largely of
.rural and urban major and minor arterials; the Federal-aid Secondary System is made up
(since 1973) of rural major collectors; the Federal-aid Urban System is made up of urban
collectors and major and minor arterials that are not part of the Federal-aid Primary
System. Minor collectors are not part of the Federal-aid Highway System. Table ! (page
4) depicts the Federal-aid Highway Systein miteage by funetional classification.

Estimated Condition of the System

Although » rumber of studies in recent years have analyzed tne current and future
condition of 7> nation's highway svstem, including the Federal-aid Highway System, it is
difficult to draw a clear picture. This is true for & number of reasons. First, studies
performed by different organizations have reached somewhat differenrt conclusions.
Second, different studies have focused on different uspecis of "system condition,"
sometimes emphasizing merely pavement condition, sometimes including geometric
configurations and deficiencies. Third, most studies have provided estimates of overall
national highway system conditions, including both Federal-aid and non-Federal-aid roads,
often withcul noting that fact and describing its impact on the resulting estimates of
conditions and costs. For the purposes of considering alternative approaches to the
preser vation and upgrading of the Federal-aid system (the roads for which Federal-aid
funds are available), these studies can be misleading.

For the purpose of estiinating highway conditions (of the Federal-aid system) in this
report, the Safety Board has relied primarily on two DOT studies: The Status of the
Nation's Highways: Conditions and Performance (Janusry 1981) and 1981 Federa® Highway
Legislation: Federal Finance Options (September 1980). Both of these papers are marred,
for Federal-aid policy devel~ .ment purposes, by the fact that the assumed conditions and
cost estimates sometimes include non-Federal-aid milesge, the amount of which is
difficult to determine. The 1981 report (the "Secretary's Report") does, however, provide
some specific information on the Federul-aid Highway System alone.

7/ In 1978, a U.S. Court of Appeals ruling (U.S. Court of Appeals (INC. Cir.) 530 F.2d
(1978)) limited the AASHTO/FHWA iateraction to that permitted by Uie Federal Aavisory
Committee Act, Nevertheless, FHWA officials contiwe to serve as Secretaries to
AASHTO comittces and participate in unpublicized AASHTO meetings,
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Tible 1.--Federal-Aid Highv.ay System mileage by functional classification,

Funcwonal Classdcaton Fedaral-Axd System [Non-interstate)

Pamary Secondary Urban
System Svstem System

TOTAL

Rural
Major Artenal 82,111 — —-— 82,111

Mot Artenal 148,410 -— - 148 410

Major Collector 401,477

M.ror Collecior —_ —_

Torat Rural 401,477 631,958

Urban.
Major Artarnial 48,693

Minor Artenal 56,155

Colleclor 45,917

Total Urgan 150,785

Tota! Federa' Aid 782,163
iNon-Interstate)

Darived {rom Federal Highway Adminstration, Highw oy Slalistics. 1979,
Table M-21A (as of Septemter 1930) p. 107.

Pavement Condition.—Generally, these two DOT studies chavacterize the current
(1978) pavement conditlon of the overall highway system as "acceptuble,” The Secretary's
Report concludes that:

At the close of 1978, the majority of pavement on all functional systems
in both urban and rural ar2as was in acceptable condition (aither fair or
good).

t & ¥t 2

. . .[I) mprovements have tended to offset the deterioration in the
physical plant so *hat, on the natlonal level, systemwide travel condi-
tions appear to have remained fairly stable throughout the 1970's. ...
While some pavement deterioraticn and increased travel per lane-mile
took plece during the study period {1970-1978], there were no signifi-
cant increases in physical deficlencies. 8/

In particular, the 1981 Finance Options paper found that the Federal-afd Primary System
is "in good [pavement] coundition overall." 9/

Pavement conditions on the Federal-aid Secondary System are not so good,
according to the Secretary's Report:

8/ Pp. 79 and 114,
gl P. l.c
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Of ail rural highways eligible for Federal-ald highway funds, the
Federal-ald Secondary System is in the poorest condition. ... Pourteen
percent of the secondary mileage is still unpaved. Of the remainder, 8
percent ... nceds immediate resurfacing. Only 28 percent of the
existing paved roads can be classified as having & 50od . . . surface. 10/

Currently, "7 percent of the [Federal-aid Urban] system ravement needs immed-
iate replacement. . . . About 50 percent of all Urban System pavesaent is in fair condition,
[and] about 43 percent Is in good or nearly new condition.” 11/

Teble 2 shows the Secretary's Report rating of the ovzrall 1975 and 1978 pevement
condition of the rural and urban funational classifications (non-Interstate arterial and
colleator roads) that were analyzed. (Although virtually all of the rural arterials analyzed
"in the Secretary's Report seem to be Federal-aid Primary roads, it is unclear what
percentage of the other rural and urban functional classification roads analyzed were
Federal-aid and what percentage were non-Federal-aid.)

Table 2.—U.S. DOT rating of pavement condition
on non-Interstate highways, 1975 and 1978,

Functional Classification 1875

Fait %

Arierials, rural
(93% Federal-aid)

Atrterials, urban
(% Federal-aid unknown) 46

Coliectors, rura! \
(% Fegeral-aid unknown) 60

Coliectors, urban
(% Federal-2i3 unknown) 36 85 ) 34 59 8

Derived from The Status of the Nation’s Highways: Conditions and Performance (U.S. DOT, January 1881).
Fig. 3-8, page 74 and Fig. 3-9, page 75.

As to the future pavement conditions, the Seerstary's Report estimates that:

—Over 90 percent of the existing Federal-ald Primary mileage in rural
areas will require at least resurfacing dur‘ng the 1980-1985 period. 12/

i0/ Pp, 171-172.
P. 174,
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--In urban areas, the Federal-aid Primary connecting highways will add
an additional 24,000 miles of rcads requiring either resurfacing o:
rehabilitation of the pavement. 13/ __
: —-Only 5 percent of the existing Pederal-aid Secondary System will not
need resurfacing or recenstiuction in the next 15 years. 14/

—-Over 95 percent of the Federal-aid Urpan System will require repaving
or pav-ment rehabilitaticn by 1995, 15/

Geontetric Condition.—The Secretary's Report aiso discusses, in broad terms, the
geometric conditions of the Federal-aid Highway System. Although the report concluces
that the current pavement condition of the Primary _ystem is "good," the geometric
design of much of this mileage was found to be seriously deficient, even with current

trevel loads, and likely to present even greater hazards in the future. The Secretary's
Report says:

: In 1978, 13 percent of the rural [ Fedeval-aid Priinary] milzage had lane
widths of 10 feet or less. Twelve percent of the mileage nnad earth
shoulders of less than 5 feet, and 6 percent of the mileage still had
horizontal or vertical alignment deficiencies which create unsafe condi-
tions. In 1978, over 15 percent of the total travel on the system was
exposed to one or a combination of these unsafe conditions. 16/

Onl; 43 percent of the Primary System had surfaced shoulders. 17/

5 Although "travel on the Frimary System during the 80's is expected to grow at a SIS
slower rate than during the 1970's, ... approximately 20 percent more travel will occur
on this System at the end of the decade." 18/ This increased travel load "will also create -
greater exposure to safety hazards on those existing sections which presently have poor
geometric design. Nationally, almost 85 percent of all Primary mileage either has or will AN
develop cne or more [geometric] deficiencies by 1995." 19/

As to the Federal-aid Secondary System, the Secretary's Report foun-.

Design deficiencies related to safe travel remain on a sizabie percentage
of {he secondary system. Jixteen percent of the mileage still has travel
lanes 9 feet wide or less... {e1d] over 10 gpercent has multiple
deficiencies rclating to both roadway and geometric design. By this
measure, over 39,800 miles of the system are presently unsafe for the .
volume of traffie they serve. 20/ =

Only 16 percent of the Secondary System has surfaced shoulders. 21/

17/ Fig. 3-28, p. 102,
18/ 1981 Finance Options, p. 10.
I_l_t_)_igq pa 1]- T

20/ P. 172.
21/ n. 102.
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The Secretary's Report estimates that by 1995 the Seccndary System will be
carrying 30 percent more travel than in 1978, and notes:

In addition to the current deficiencies, future travel will create exten-
sive problems on many sectizns waich are currently adequately designed.
By 1995, approximately 30 sercent of all secondary system mileage will
incur onz or more deficienciss related to pavement, gecmetrics, roadway
cross-section or operating performance. 22/

The Secretary's Report provides little information on the geometric ecndition of the
Federal-aid Urban System, other than to say that sbout 18 percent of its bridges have
"some deficiency"'—-mostly "deck geometry" (i.e., they are too narrow). 23/

Bstimated Cost to Maintain the System

The Secretary's Report provides overall estimates of tne anticipated ccsts to
maint«in 1978 Pederal-aid Highway System conditions, but does not delineate how much
of those cosis would be for pavement maintenance versus other efforts to maintain 1978
cerformance levels, such as geometric or traffic operations iinprovements. The overall o
estimates are as foliows: |

Primary System

To offset the deterioration of physical and operating conditions and to
keep the overall performance...at a 1978 level, will require a total
15-yesr investment vsrying from $49.6 billion to $62.9 billion [1980
dollars] , depending on the rate of growth of [travell. Assuming that
the State and local capital investment on the system remains at the
same relative level as it is in 1980, the Feceral share in the overall cost
would range between $23.8 billion and $30.2 billion. 24/

Secondary System

The estimated cost of offsetting the effects of future [travel growth]
on the system varies between $55.8 billion and $59.3 billion over the next
15 years. This level of investment would provide sufficient funds to
maintain present levels of safety, condition and service on the existing
secondary system. ... The Federal share of this is between $16.7 and
$17.8 bitlion. . .. 25/

————

Urban System

Improvement costs on the Federal-aid Urban System through 1295 are
estimated to range between $39.5 and $40.3 billion. , .. [T] his level of
funding will both offset future physical deterioration and eliminate those
[pavement) deficiencies that cu'rently exist.... [T}he Federal share
of capital costs would be $16 billion. . . . 26/

22/ P. 172, T
33/ P. 174.

24/ P, 170,
35/ Pp. 172-1173. | N
76/ Pp. 173-176. |
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BACKGROUND GF THX RRR PRCGRAM

'n recent years there has been increasing concern sbout the current and Iuture
condition of the natiorés highway system, including th: Federal-aid Highway Systen,
Although estiriates of highway conditions vary considerably, most observers seem to
agree that a substantial emount of mileage hss deteriorated from a "jood"” 1o a "fajy"
condition and that the rate of deterioration will probably increase rapldly during the next
10 10 15 years. Some observers have noted that travel is likely to increase substantially
during the setne period, and that the geometric design Ceficieiicles that are responsible

for many highway deaths each year will pose even greater hazards under heavier travel
ioads,

At the samre time, the c.sts of highway projects have escalated even faster {han the
rate of overall national inflation. Throughout the 1970's, highway construction cocts
increased at an aversge annual rate of 10.5 pzrcent, Since 1873, the aversge annual rate
of increas: has been 12,5 percent--a pace that doubles costs every § years. 27/ Further-
more, tax revenues to pay for highwey projects have decreased because of reduced levels
of automobile travel during the mig-1970's, a more fuel-efficient automobile fleet, and
the cents-per-gailon nature of the taxes as distinguished from & sale price percentage. As
highway costs rose and highway revenues remained static or even decrease.’, some Staies
began «eferring maintenance. o 1981 report by the US. General Accounting Office
cocuments the rapidly inereasing backlog in many States of both routine preventive
maintenance (pothole patching, crack sealing, etc.) and such projects as pavement
resurfacing. 25/

After hearing evidence of these general conditions, the Congress authorized in the
1976 Highway Act the use of Pederol-aid construetion funds for "resurtacing, restorstion,
and rehabilitaticn” projects on the Federal-aid Highway System. Beginning in 1977, the
FHWA has published a series of proposals for impiementing this authorization. During this
period, States have been able to use the Faderal-aid furds available for RRR projects
unier the normal procedures for obligation of Federal-aid construction funds. However,
beth the FHWA and the States have wanted tou establish separate, lower design standards

for RRR projects. The purpose of the FHWA proposals for implementing the RRR
authorization has been to establish such scoarate standards.

The Safety Board has been concerned about the RRR program 29/ since 1977 and has
commentad on each of the FHWA proposals. The Board believes that the way in which the
RRR funds are used will have a major impact on the short- and long-term safety and
durability of the Federal-aid Highway System. The reasons for the Board's safety
concerns about the RRR program are cutlined below.

RRR and gafety

In the past, the Federal-aid Highway Program has consisted largely of new
constructicn and reconstruction proje :ts, Highway design standards have improved over
the years, and Frderal-aid new construction and recorstruction projects arz required to

3771981 Finance Options, p. 57.

28/ U.S. General Accounting Office, Deteriorating Highways and Lagging Revenues: A
Weed to Reassess the Federal Highway Program, CED-81-42, March 5, 1981.

29/ Because RRR funds are not provided separately from the overall Federal-aid
construction funds epportioned each year to the Stetes, it is somewhat misleading *o refer
to it as a "program," as though it were separate. The term is used in this report for the
sake of simplicity.




be built 12 the most recent standards. Thus, the predominunce of new eonstruetion/recon-
struction .n the program has resulted in & steidy inerease in the level of the designed-in
safety of the Federal-aid Highway 3ysi2m. The continucus rencwal and upgrading of
parts of the system, and additions of new segments built to higher standards, have allowed
the system to absorb more traffic without a commeusurate rise in the numbers of deaths
and injuries. The Interstate System, usually built to the highest standarcs, is th2 most
striking example of this, but it has been true of all the Federal-aid Highway Systern roads.

These trends in the Pederal-aid Highway Program are now changing. The proportion
of Federal-aid construction/reconstruction projects is deeclining, while the proportion of
RRR-type projects is increasing. The level of designed-in safety provided through RRR
projects, particularly on the thousands of miles of currently substandsrd primary,
secondary, and urban roads, will determine to a large extent whether o1 not the numbers
of deaths and injuries on these roads begin to rise again. The design standards used cn
tiiese projects is thus a matter of extreme importance to safety. 'urther, just as there is
a strong Federal interest involved in the safety design of these roads when they are
construeted and reconstructed, there is also a strong Pederal interest in the level of
safety provided through federally-aided RRR projects on them.

This concern was expressed in a 1979 study by tie PHWA's Office of Highway Safety
of the potential impact of RRR projects on saflety:

[New] highways have teen constructed based on constantly improving
design standards which result in improved safety. These efforts have
contribiited to the consistent downward trend in accident and fatality
rates. Now, however, reduced standards are proposed which would not
require the correction of known substandard hazardous features. In
addition, highway construction and reconstruction is declining in favor of
simple resurfacing projects that have short life spans. It is possible to
speculate that these sharply reduced contributions to tha safety effort
could markedly influence nationwide accident rates and could even bring
about the first consistent upward trend in accicent and fatality rates in
our history. 30/

These concerns are heightened by the fact that the sheer amount ~f vehicle travel
increases steadily each year, and that the proportions of heavy trucks and small cars, light
vans, and motorcycles have increased dramatically in the past 10 years and will soon come
to dominate the vehicle mix. The upper and lower ranges of vehicle sizes and weights are
growing further apart. Few of our roads were fully designed for this range of vehicles.
Any cornvideration of the impsct of road design on safety must also include consideration
of the carrent and future vehicle sizes and safety design. All this means that the job of
reducing or even holding steady the numbers of Americans killed or hurt during highway
travel is going to become more difficult and will probably be influenced more by the level
of safety providad by the road itself. The scope and nature of the RRR program will have
a large, possibly decisive, effect on the outcome.

Because a simple resurfacing project costs considerably less than projects involving
more substantial roadway improvements, there is a strong incentive for States to use RRR
funds primarily for resurfacing-only projects. Because there is no upper limit on the
proportion of Federal-aid construction ‘unds that may be used for RRR projects, it is
possible that, without guidance, much of the Federal-aid Highway Program may gradually

30/ FHWA, Office of Highway Safety, Safety Impact of Resurfacing Rural Roads, no date,
p. 2 (apparently prepared around June 1979).
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berome merely a Federal-aid resurfacing program. The Safety Board is concerned about
two safety implications of this fact. First, resurfacing-cnly projects do not reduce ths
hazards on existing substandard roads, such as narrow lanes, narrow or no shoulders, sharp
curves, dangerously short sight disv nees and passing distances, narrow bridze approaches,
substandard barriers, and the proxim'ty of thousands of roadside objects chat account for
about 17,000 deaths each year {one-third of the snnusl highway [stalities). Even with
current trav:l loads, these roadway and roadside deficiencies cause thousands of highway
deaths and injuries each year. With the anticipsated incresses in travel loads, these
hazards will berome even morc severw:  Furthermore, some exnerts belisve that
resurfacing-only projects actualiy increase the hazsrds of a substandard road, since
operating speeds may increase after the surface is repaved. Additionally, with no
requirement thst repaving projects imoprove the skid recisiunce of the road (in many cases
such projects have reduced the skid resistance), 31/ resurfaced-only roads may become
even more hazardous 32/

As noted in the FHWA Office of Highway Safety ~tudy, resurfacing-only projects
nave "short life spans.” Typically, construetion ar ieaonstruction projects have a design
lite of about 20 years; 33/ resurfacing typically lasts 5 to 8 years. Thus, resurfacing must
be repeated several times during a 20-year paricd in order to be as cerviceable at the end
of the period, while construection, reconsiructicn, ¢ substantial upyrading projects
normally rneed be performed only once in & 20-year pericd. Repeated resucfacings
conswne funds that could b2 used for improvements with a longer design life and a
positive impset on safety.

Pinally, the level of sefwiy provided throvgh RRR projecis beecomes even more
eritical in lignt of the current FHWA legislative proposal for modifying the Fedoral-sid
itighway Program. in the past, the FHWA has sometimes responded lo expressad conzerns
about the lack of safety criteria in the RR% prog-ain by saying thet t.2 RRR piogram is
not intended for safety improvements «nd that tnere are specific Federal-aid funds
available for safety projects. 34/ Hewever, the currert FHWA legislative propossl for the
1982-1986 Fede:ral-.id Highway Pcogram would eliminate safetv improvement funds as of
October 1, 1981. If no safety improvement funds are avsilable, and RRR projects
increasingiy dominate the federal-aid Highiway Program, the potentis! safety imp-ect of
these projacts becomes even more important.,

31/ Por example, a recent study by the Midwest Research Institute (MR!) for the FHWA,
_Ezfeg_t_ijrgness of Alternative Skid Reduction Measures, Noveirter 1978, found that about
hall the resurfacing projects studied resulied in lower skiG resistance,

32/ The MRI study found that "recent research suggests that skiddire accidents sre
increasing rapidty and are reaching proportions that can no longes Le ignored. One
researcher has indicated that skidding accidents account for more than onz tkird or all
vehicle accidents in some geographical areas.”

33/ "Design life" refers to the period of time a project is providing intended performance,
With only routine maintenance necessary (i.e., doesn't require major mainteniance such as
resurfacing). The designer's decisions about the geometrics and quality of construction
are made on the basis of the intended design life. Of course, actual project life may vary
somewhat from the intended design life due to weather and unanticipated changes in such
factors as level of maintenance and volume of traffie, particularly heavy trucks.

34/ Regular Federal-aid construction funds may also be used for safety projects.
However, because of State reluctance to use these funds for safety, Congress began, in
1973, to authorize specific funds for such projects.
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The Safety Board believes that the Federal-aid Highway Program is quickly
approaching a critical decision point, both for safety and financial viability (which
directly affects sufety). As the Secretary's Report stated:

The reality of declining revenues will accelerate the trend toward
preserving what we have and, in so doing, mey sacrifice the goal of
raising overall system standards. One group in the highway industry calls
for greater flexibility in tire use of Federal funis when dealing with
lower cost or [RRR] improvements, . . . allowing Staies to streteh funds
and provide more miles of improvements. On the other side of the
argument, providing such flexihility demands that less stringent stan-
dards be accepted, which may potentially result in safety impairment,
‘Tlie resolution of this dilemma will cemmand policymaker's attention
throughout the 1980's. 35/

The Secretary's Report, however, seems to assume that the decision has already been
made to leave such questions entirely up to the individual States and that policymakers
can oniy stand by and wait for the results of whatever actions the States may take during
the next 10 to 15 years™s*the Secretary stated:

1t will be necessary to monitor these trends in coming years to
accurately determine what is taking place and to what extent. If States
are opting to apply less stringent standards or lower type improvements,
such as simple resurfacing instead of reconstruction, the results could
show u2 in the future as pavement and structural deterioration rates that
exceed those that would normally be expected and the financial burden
of remedying the excessive detericration could prove troublesome to
budgets that already show signs of strain. If, on the other hand, highway
physical and operating r:rformance measures remain stable over time,
this would indicate that the States are building to adequate standards
while eliminating project amenities that add costs without improving
cperating characte~stics, 36/

The Safety Board does not believe that we can afford to invest billions of Federal
dollars in the Federal-aid Highway System without first deciding the underlying purnose
and goals of the Federal-aid Highway Program and crafting policies and procedures to
guide the overall program toward those goals. There is a national interast i having a
system of safe, durable, and economice! highways. Congress created the Federal-aid
funding program because it recognized the national benefits that flow from the basic
interconnected network of roads that now make up the Primary, Secondary, and Urban
Systems. Because these roads serve the interests of everyone, not merely the people of
e¢ach of the States who build and maintain them, there is a national interest in the policies
and programming priorities that determine the levels of safety and durability of the
Federal-aid Highway System.,

This Safety Board report has been prepared because we believe policymakers must
not merely stand by and "wait fur the results"” of an unguided RRR program but must
carefully consider the likely safety and durability impacts of the alternatives available
and make decisions among them befcre proceeding,

/P4
36/ P. 23.
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BRFORTS TO IMPLEMENT RRR IN THE LAW
Legislative ilistory of RRR

The 2976 amendment of 23 US.C. 121(a) to authorize Federal-aid RRR projects
reflects the results of a Senite and House conference to resolve differences between the
highway hillz of the re:neclive houses of Congress. The House bill (H.R. 8235) added the
term "resurfacing” to the definition of the word "construction” and tie report accompany-

.ing the bill tdescribed the intention of this amendment:

["Resurfacing" would] permit maximum flexibility in the use of Federal
funds, ... The addition of the word "resurfacing® will make clear that
Federal-aid funds raav be used to restore existing roadway pavements to
a smooth, safe, usable condition even though further reconstruction is
not feasible.... "*he definition, as ainended, coupled with the Sear -
tary's existing autiority on standards, would permit Federal funding of
such projects as: resurfacing or widening and reswfacing, of existirg
rural and urban pavements with or without revision of horizontal or
vertical elinement or other geometric features. ... This change . . . evi-
dences no intent to fund normal periodic maintenance activities, which
remain a State responsibility. 37/

The report does not deseribe what is considered "normal periodic maintenance activities."

The Senate bill (S. 2711) added the words "restoration and rehabilitation" to the

definition of the word "construction" and the Senate's accompanying report discussed this
amendment:

The words "rehahilitation and restoration make clear that Federal-aid
funds may be used for improvements on existing highways to restore
them to thelr original safe, usable condition. ... [The report described
briefly syveral types of pavement work that would be eligible, and then
eontinucd. . .] It also includes the modification of highway elements on
existing or restored roadways to provide for the function or level of
service needed to satisfy current and future requirements, If trallic
volume has increased over original specifications, physical form may not
provide for the service level intended by the original design. Rehabilita-
tion might include added pavement courses of traffic ianes to serve
current needs. Similarly, added elements may be necessaty to incorpo-
rate design or safety standards adopted since constructicn of the original

pavement. 38/ :

When the two bills went to conference, the House bill's addition of "resurfacing® and
the Senate bill's addition of "rehabilitation and restoration" were all added to the
definition of "construction." However, the report accompanying the resulting compro-
mise 39/ only discusses the addition of the word "resurfacing,"” using the language of
House Report 84-716 quoted above. The Conference Report also repeats the earlier
Houw e committee report statement that the addition of these words "evidences no

37 H.TRep. 34-718, p. 5; emphasis added.

35/ S. Rep. 94-485, p. 8; emphasis added.
39/ H. Rep. 1017.
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intent to fund normal periodic maintenance activities which remain a State
responsibility.," Again, there is no indication of what is intended to be covered by this
disclaimer.

FPHWA Implernentation cf the RRR Amendment

The new highway bill was enacted by Ccngress on May 5. 1976. On June 28, 1978,
the FHWA issued a formal Nofice to its field personnel "to provide guidance for RRR
projects under the provisicns of the Federal-aid Highway Act of 1976 until such time as
the formal instructions are issued." 40/ Four terms are described in this Notice:

Maintenance. As defined in Secticn 101 of Title 23 [US.C.]--"The
preservation of the entire roadway, including surface, shoulders, road-
sides, structures, and such traffic-contrcl devices as are necessary for
its safe and efficient utilization.”

Resurfacing. The placement of additional paver.ient leyers... over the
existing {or restored or rehabilitated) roadway or bridge deck surface to
provide additional strength or to improve serviceability for 3 substantial
time period.

Restoration and Rehabilitation, Work required to return the existing
structure (roadway pavement or bridze deck) to a suitable condition for
placement of an additional stage of consiruction (bridge deck protective
3ystem or resurfacing) or otherwise to perform satisfactorny for a
substantiel time period. 41/

There is no discussion in the Notice, under the terms "restoratio and rehabilitation™ of
the concept of geometric modifications for safety which the Sena.e report (the source of
the terms) had discussed.

Under a section called "Project Guidelines,” the FHWA Notice further discussed
what the agency means by the terms "resurfacing, restoration and rehabilitation:"

(1) Restoration may include replacement of malfunctioning joints,
repair of spalled joints, substantial pavement undersealing when
essential for stabilizing for resurfacing, grinding/grooving faulted
rigid pavements to restore smoothness (where adequate structural
thickness remains), adding underdrains and removal and replace-
ment of contaminated or deteriorated materials,

Rehabilitation may inelude reworking or strengthening of bases or
subbases, recycling or reworking existing materlals to improve
t.ieir structural integrity, adding underdrains, or improving
shoulders.

(3) Resurfacing consists of adding layer(s) of surface to provide
additional structure or improved serviceability.

Again, there is no discussion of the geometric safety improvements that may be necessary
under "restoration and rehabilitation,” as deseribed by the Senate report.

40/ PHWA Notlce N 5040.19,
41/ Emphusis added.
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Introduction of Three Alternctives.——On August 25, 1977, (42 F.R. 42876) the FHWA
published an Advance Notice of Proposed Rulemak:.ng (ANPRM) (Docket 77-4) to solieit
suggestions and comments on establishing geomctiric design standards for RRR projects.
The proposal noted that the Secretary is prohibited by law from approving projects that
are not "conducive to safety, durability, and economy of maintenance," It said that "good
conclusive data is just noi available on ihe safety sensitivity of individual or interacting
geometric design elements" and that “each State is working from a dilierent base,”
Therefore, the ANPRM said, "The establishment of natinnal standards is difficult in light
of the lack of extensive definitive data on the rensitivity of design criteria in regard to
safety, and the vast differences between existing State highway systems and other local
conditions.”

The ANPRM proposed three alternatives for implementation of the RRX authoriza-
tion. The first alternative would have required that RRR projects be processed as norinal
construction or reconstruction projects. The design standards would follow th.e provisions
of 23 CFR Part 625 (Design Standards for Highways), although design exceptions would be
permitted on individual projects with the agreement of the PHWA Division Administrator
in each State.

The second ealternative vould have permitted F :deral-aid RRR project design to be
governed by the unique, and lowes, design standards developed by AASH"D for use on
non-Federal-aid RRR projects. The FHWA would incorporate by referenze into 23 CER
Part 625 AASHTO's new publication, Geometric Design Guide for RRR of Highways and
Streets. These standards would then have been applicable 1o all RRR projects except

-~ —_rm

tuose on ine Interstate System.

The third alternative would have permitted each State, in consultation with its

FHWA Division Administrator, to develop individual State RRR criteria, using the
AASHTO guide and oth2r Part 625 standards and nolicies as a basis.

Comments on thes2 alternatives were submitted by 204 organizations, the majority
being State and local departments of highways., Fifty-one percent of the commenters
favored Alternative 2, adoption of the AASHTO guide for use on Federal-aid RRR
projects, Of the 44 State highway authorities commenting, 98 percent favored adoption
of the AASHTO guide. Alternative 3, development of individual State criteria, was
supported by 3 percent of the submissions.

Safety Board stafi reviewed the States' comments on this proposal and found that
the States supported Alternativz 2 primarily on the basis that they believed it would
provide uniform natfonwide guidance, flexible enough to meet individual State needs.
There was also a consensus among State comments that adoption of the AASHTO guide
would aid in defending tort litigation. Finally, some States felt that development of
individual State criteria (alternative 3) would be burdensome and could cause wide
variation in RRR projects and inconsistencies in the FHWA project approval process,

The Safety Board opposed the adoption of either Alternative 2 or 3 on the grounds
that both would permit the use of the AASH1 9 guide on Federal-aid RRR projects. The
Board's comme::ts discussed several specific areus in which the AASHTO guide provides
substantially lower standards than are currently permitted on Federal-ald projects and
noted the contradictions between the AASHTO language that is used to justify the higher
stancards in current AASHTO new construction standards and the lowered standards set
forth in the AASHTO guide. For example, the Board found it “difficult to reconcile the
lowering of safety standards in the [AASHTO guide] in order to'stretch* construction and
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maintenance funds when AASHTO's own [safaty guide} in 1974 strongly stated that 'The
acceptance of minimum standards as the criteria for design too often occurred for reasons
of economy. Frequently a more liberal design would have cost little more over the life of
the project and would increase its safety £nd usefulness substantially. . . . The importance
of the raessage cannot be overeinphasized,' "

The Safety Board was further "concerned that the FHWA has not prepared... a
comprehensive analysis that would determine alleged benefits to 'safety characteristics'
from ‘'stretching’ highway funds or that would project the losses in life, health, and
property that are implied by the reduccd safety margins. ..." The Board called on the
FHWA to conduct such an analysis and hold public hearings nationwide to determine the
public reaction to the findings of the analysis.

Other ccmmentors echoed the Safely Board's concerns. The Insurance Institute for
Highway Safety and the Center for Auto Safety both opposed adoption of Alternatives 2
aud 3. The Institute noted that adoption of AASHTO's lowered standards would "reverse
the direction of highway engineering since the beginning of the Federal-aid program in
116" and that this action was being proposed without adequate data or a cost/benefit
analysis of its impact. The Ameri2s.” Trucking Associations, Inc., opposed the adoption of
Alternatives 2 and 3 and questioned how the proposals to lower design standarcs for RRR
projects would uffect the improvement of the Federal-aid Highway System. The
American Automobile Association urged that no further regulatory action be taken until
further study and investigation of the costs associated with reducing the standards. The
Motor Vehicle Manufacturers Association urged the withdrawal of Alternatives 2 and 3,
commenting that reduction of design standards viould actually be "self-defeating with
respect to economy. While construction to higher standards is more expensive initially,
we believe these costs are more than compensated for by the consequent increase in
useful highway life, safety and mobility."

In an unusual action, both the FHWA Assistant Chief Counsel for Motor Carrier and
Highway Safety Law and the then FHWA Associate Administrator for Safety entered
comments in the public docket, both strongly opposing the adoption of either Alcernative
2 or 3. The Assistant Chief Counsel said that the adoption of either "would be tantamount
to sacrificing safety on the a.tar of expediency.” He cited several of the same specific
areas of geometric design reductions that the Safety Board noted, and argued that
“avoidance of tort liability appears to be a major consideration of many State highway
departments who urge FHWA adoption of the lower AASHTO standards.” The FhWA's
adoption of such standards, "in a misguided attempt to minimize [State] exposure to tort
liability . . . would be an act of moral bankruptey to which PHWA should not be a party.”

The then Associate Administrator for Safety commented that he found the AASHTO
guide "repugnant,” and he discussed at length specifiz design deficiencies which s
adoption would permit, He challenged the notion that "stretching" highway funds by
applying lower standards such as those in the AASHTO guide would be cost effective and
said that "we are misleading the public to even infer that [project cost effectiveness
analyses} will be performed™ by States if they are not required by law., He repeatedly
stressed his belief that minimization of tort liability exposure was the real motive behind
the proposal to officially adopt lower design standzids, and stated:

Any {FHWA] Division Administrato: or Washington representative that
approves the construction of projects under RRR standards as proposed
by AASHTO is, in my opinion, wiltfully approving projects that he knows
are dangerous for the traveling public and, therefore, he and not the




-16-

State highway depactment should be liable for his actions and the
court[s] justifiably should find it so.

Finally, he said that there is "a need to reappraise the FHWA's relationship with
AASHTO and its committees.," He stated:

The PHWA people who have been intimately involved with AASHTO
committees working on these [RRR] standurds have also been actively
supporting the adoption of standerds similar to these for the past 2 or
3 years. I am not et nvinced that our close relationship on the committee
structure of AASH.O is in the overall public interest. We have a
regulatory reiationship with the State highway organizations., °
certainly would not be in the public interest to have (FHWA's) Bureau
of Motor Carrier Safety personnel act as membars or secretaries to
committees of the American Trucking Associations, inc., nor on the
Teamster committee structure. Certainly the Interstate Commeres
Commission should not be on those associations either. How does
AASHTO differ? It would be my recommandation that PHWA withdraw
as members or secretaries from all committees of AASHTO end that we
become no more than interested observers. Our role as regulators in my
opinion demands it,

On January 19, 1978, (43 P.R. 2734) the FHWA withdrew the proposal. The
announcement said that the FHWA's review of ell the comments recelved caused it to
conclude tnat "ecurrent criteria or procedures are not desirable and that some change is
needed.” As to Alternatives 2 and 3, the agency concluded "that the number of severely
adverse comments [on the AASHTO guide] precludes its acoption for use on Pederal-aid

projects and, consequently, the adoption of either of those alternatives as such.” The
agency continued to believe, however, that "some other intermediate level of improve-
ment" for det~riorating roads needed to be devised. The FIIWA announced its intention to
develop its own "geometric design criteria, separate from existing criteria for new
construction.” The notice argued that "separate national geometric design criteria" were
needed "to assure that all factors, especially safety, are considered adejuately and
uniformly nationwide." The Safety Administrator's comments about the relationship
between the FHWA and AASHTO were not addressed.

PHWA's Proposed Standards.—On August 23, 1978, (43 P.R. 37556) the FHWA
published & Notice of Proposed Rulemaking (NPRM) (Docket 78-10) pronosing its own
design criteria for Pederal-aid RRR projects, The criteria would have been applicable to
all nonfreeway, Federal-aid RRR projects except those on Federal-aid urban collectors.
The standards for Federal-aid RRR projects on these streets would be "those criteria
acceptable to the local jurisdietion.”

This notice said that the FHWA had reviewed the comments received on the first
proposal, the iegislative background, and the physical needs of the highway system and
had concluded that it should not adopt ..ie AASHTO guide for use on Federal-aid projects.
The notlce repeated the FPHWA's belief that "to assure the future usefulness of the
highway system and to assure that all factors, especially safety, are considered adequate-
ly and uniformly nationwide, RRR geometric design standards separate from existing
standards for new construction and reconstruction are needed." Because "the FHWA
would prefer to see one set of standards apply to all RRR work nationwide,” the FHWA
intended to ask AASHTO to adopt the RRR standards that the FPHWA was proposing.

T T S vt R
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The notice discussed the questien of safety at vome length. The FHWA pointed out:

The fact that the 1976 Highway Act amanded the definition of the term
"construction” to allow greater iatitude in designing and constructirg

certain specific types of projects did not mean that other parts of the
law were repealed or could be ignored, especially those on safety.

Citing the criticism that had been directed «t "the apparent lack of emphasis on safety" in
the AASHTO guide, the FHWA said that the new proposal "provides for safety throughout
by encouraging the use of the highest practical design criteria, by requiring certain safety
iinprovements such as on bridse appreaches, and by requiring an analysis of ti.e project's
accldent history to determine hazardous locations to be improved," The FHWA character-
ized the geometric standards it was proposing as "the minimums consi_ered acozptable
and. .. Intended to provide the lower limit for applying engineering judgment in designing
nonfreeway RRR projects."

Although the criteria propused were not as high as those required on new
e~ istruction or reconstruction, the "minimum ucceptable" criteric for several design
areas were upgraded from those proposed in the 1977 notice. For example:

g:;li_%e Approaches: "Because about 73 percent of errant vehicles at
bridges impact either the approach railing or bridge 2nds, the proposed
standards require that the approach barriers must always be upgraded to
meet current [new construction] criterie.”

Grades, curvature, stggqing si%ht distance: "Sites that have a known
accident experience related to these geometric features must be

corrected, preferably by reconstruction. If that is not possible, signs,
markings and other devices, above and beyond the normal requirements,
must be installed. If such messures have not worked adequately in the
past at a particular location, then reconstruetion is required.

Superelevation: "The superelevation criteria now apolicable to new
projects are also the basis for the superelevation on RRR projents. This
eliminates the concerns expressed over the possibilities or extensive
reversed 'banking' of curves under the [AASHTO) eriteria proposed in
th2 ANPRM. ... The feasibility of rebuilding horizontal curves to larger
radii and appropriate superelevation must always be considered,
especially when accident data indicate thut a problem exists.”

Lane and shoulder widths: The proposal would have set specific
minimum lane and shoulder widths for rural two-lane, >ural multilane,
and urban arterial roads, The proposal notes that "the section on lane
and shoulder widths has been modified to take into aceount the effects
of various traffic conditions such as volume, and percentage of trucks

and b)usw, and whether urban or rural conditions prevail." (emphasis
added

The 1978 proposal also would have required that, as a minimum, certain *raffic data
be collected and analyzed for all RRR projects to "allow the determination of the
necessary level of improvements (i.e., RRR or reconstruction), establishment of necessary
design elements such as pavement and bridge widths, and proper consideration for safety.”
The notice stressed that the proposed standards were intended as the ™ower limit" for
RRR projects and that they "should not be used automatically but only when higher values
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are not possible or practical.” The FHWA expli:itly stated in this notice its theory that
use of lower standards will provide, "in tota), 3. zater systemwide safety . . . by being able
to improve more miles of highways."

This notice elicited mor: than 100 comments. Several States expressed reservations
about the FHWA's upgruding of specific design criteria over those proposed by AASHTO,
urging thet they wouaid be too costly. Only about 5 percent of the States ecommenting
reflected general concern for the safety benefits of the proposai. One State observed
that & great deal of judgment would be needed by the PHWA personnel approving RRR
projecis to determine if a reduction in geometries should be approved on a ziven project.

The Insurance Institute for Highway Safety noted that highways built to current
minimum standards have lower accident rates than older highways and that, given the
acknowledged lack of data to determire the full impact of lowered stand: s, the FHWA
shouls not adopt the proposal.

The Center for Auto Safety also noted that the FHWA had not provided data to
support its contention th:* greater overall safety would be assured through use of lower
standards, The Center .iso criticized the absence of a mechanism to ensure the
consistent enforcement from State to State of the RRR criteria.

The Georgia Office of Highway Safety suggested that a 3-ye «r accident rate on each
proposed RRR project be compared to the national average rice for the type of road
under consideration. If the road's accident rate were above the national average for
similar roads, safety upgrading would be required, based on a traffic engineering analysis.
I the road's accident rate wer2 lower than the average national rate, either the AASHTO

guide or the FHWA's proposed standards could govern the RRR project,

The Safety Board opposed the 1973 proposal on the same grounds that it had opposed
adoption of the AASHTO guide: no analysis of the impact of lowering standards had been
performed. The Board stated:

The Safety Board would like to examine any study performed by the
FHWA or a State that shows, in terms of injuries and fatalities, the
different sefety levels achieved by applyirg different levels of standards.
If you have determined that "greater sysiemwide safety can be achieved®
{ by standards lower than those for new construction], such a determina-
tion must be based on a comprehensive study of the design criteria that
will be applied to the Federally-funded RRR projects; otherwise, the
statement {s without foundation, The Safety Board is concerned that the
FHWA is proposing to lower design eriteria, which it admits will reduce
safety on individual projects...without producing evidence for the
public record to support the contention that overall safety will be
enhanced.

The Board reccmmended that the FHWA continue to approve RRR projects that do not
meet existing standards on an exception basis only, requiring "continued monitoring and
evaluation of these projects after construction” to determine their effects on safety.
Furthermore, the Board recommended that the FHWA "suspend all rulemaking that could
reduce the safety effectiveness of any highway design standard" and pursue without delay
"a cornprehensive research effort to examine the design standard issues cited in the
current rulemaking ... to scientifically determine their relationship to safety and how
incremental changes in a specific element . . . will affect safety.”
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The then Associate Administrator for Safety also submitted comments and the study
by the Office of Highway Safety, Safety Impact of Resurfacing Rural F.oads. Both his
comments and the study were subsequently removed from the public docket by the FHWA
Administrator.

On May 23, 1979, (44 F.R. 2992]1) the FHWA published a notice concerning the
rstatus” of the RRR rulemaking effort. The notice reviewed briefly the history of the
effort, “escribing the withdrawal of tue original proposals (Docket 77-4) as being due to
"the diversity of the comments" received. The agency said that it had decided to set up
four working groups to assist in formulating a course of action. The working groups
would, respectively, tummarize the comments on the 1978 proposal (FHWA's proposed
standards), evaluate these comments, prepare a "Regulatory Analysis" (presumably of the
1978 proposal), and prepare options for the FHWA Administrator's decision. The FHWA
said that, before taking further rulemaking action, it would "fully assess comment:
received, along with the safety, cost, and social impacts of the rulemaking suggestion.”

On May 30, 1980, (45 P.R. 37062) the FHWA publishec yet another statement on the
RRR rulemaking effort, this time as part of the US. Regulatory Council's list of "major”
sulemakings underway. The FHWA -aid that it considered this rulemaking "major"
because of "the controversy ove: ics posuivle impacts on safety and because the geometric
design criteria proposed in the ANPRM wouid cubstantially affect the condition of the
Nation's highway system,” It characterized the "primary benefits of this program” as
being "to prolong the life of the existing highway system and to enhance highway safety
features," and claimed that its implementation would increase "the safety of drivers."
This notice announced for the first time that a Drait Regulatory Anelysis of the proposed
regulation was availatle,

Current Proposal,—On January 5, 1981, (46 F.R. 1228) the FHWA withdrew the 1978
proposal and announced a new RRR proposal (Docket 80-3). It called for each State to
devise its own RRR criteria, by agreement with the F HWA Division Administrator in each
State, based on the AASHTO guide and other Part 625 standards. Under this proposal,
"nationwide d:sign standards would not be adopted.” Essentially, the new propcsal called
for adoption of Alternative 3 suggested in the first RRR rulemaking notice and
subsequently rejected in two later rulemaking notices (withdrawal of Docket 77-4 and
announcement of Docket 78-10).

The proposal again reviewed the history of the rulemaking effort. It noted the
vsevere eriticism of the AASHTO guide" that had been made 1. response to the first
proposal, but did not note that both Alternative 2 and Alternat’ve 3 had been withdrawn
as u result of that criticlsm. The notice stated that although the FHWA believes the
States and AASHTO "have ar important role to play in the standards development
process,” the FHWA itself "hss the ultimate responsibility for assuring that all Federal-aid
projects, including RRR projects, are carried out in conformance with certain basie
requirements for design and construction set forth by Congress” in 23 U.S.C. 109(a). 42/

The PHWA addressed the question of tort liability briefly, saying that while it
rrecognizes the concerns expressed in this regard, the agency's major concern and

42/ This section, quoted earlier in this report, prohibits the FHWA from approving
projects unless they will provide roads "that will adequately meet the existing and
probatle future trafiic needs and conditions in & manner conducive to safety, durability,
and economy of maintenance. .. ."
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resgonsibility is the promulgation of policies and procedurcs to assure that RRR projeets
meet the requirements {for safety, durability, and econcmy of inegintenance’ in 23 U.S.C.
108{a)."

The notice characterized the earlier comments of the Safety Board, the Insurance
Institute for Highway Safetly, the Center for Auto Safety, and the Georgia Office of
Highway Safety as being merely that "no action by FHWA might be !etter than action
that creates a road that is not entirely safe.” The FHWA did not mention the 2arlier
comments of its Associate Administrator for Safety and its Assistant Chief Counsel for
Highway Safety.

This notice also, for the first time, indicated that the FHWA regards RRR projects

as in fact little more than maintenarce aectivities, and indicated that Congress intended
this:

While the FHWA has provided funding to the States to aid in the
construction of the Nation's highways it has always bcei. the States'
responsibility to maintain these highways once initial consiruction was
completed. As highways began deteriorating at an increasing rate,
Congress recognized the need to assist the States by providing funds for
resurfacing, restoration, and rehabilitation work which had primarily
becn the States' responsibility to fund in the past.

[Congress' authorization of the RRR program] allowed Federal-aid
construction funds to be used for certain types of work which were
previously considered to be maintenance.

The notice also deseribed briefly a "technical report™ which it said had been
prepared by one of the working groups established after the 1978 proposal. This report,
"RRR Alternative Evylustions for Non-Interstate Rural Arterial and Collector Highway
Systems,”" was said to have evaluated "the application of the various RRR standeards
relative to both total system needs and projected funding levels" covering the period 1975
to 1980. The report had concluded, the notice said, that with limited funding, "RRR
improvements would provide greater benefits nationally if [either] standards that more

closely parallel” the FHWA's 1978 proposal or "current State practice for Federal-aid
RRR work™ a1e used.

The nctice's proposed language to guide the implementation of State-developed
RRR standards was general and brief. It first quoted the language of 23 U.S.C. 109(a) and
said that RRR work "is an essential part of any highway program" and should be included,
It noted that "RRR wotk may include upgrading of geometric features, such as minor
roadway widening, fiattening curves, or improving sight distances." "An important goal of
the PHWA is to provide the highest practical and feasible level of safety,” it said, and to
"reduce highway hazards and the resulting number and severity of accidents on all the
Nation's highways," 1t provided that "the only cons'raint on the application of Pederal-aid
funds to RRR work is that they must be used to provide a facility that adequately meets
existing and probable future traffic needs and conditions in a manner conducive io safety,
durability, and econciiiy oi iwaintenance, and acceptable levels of community and
environmental impact.” RRR projects, it said, "should be designed and constructed in a
manner that will prevent deterioration of safety and yet accomplish the foregoing
objectives ... ." State-developed RRR standards "shall reflect the consideration of the
traffic, safety, economic, physical, community and environmental needs of the projects.”

In a discussion of the proposed language, the FHWA noted that the AASHTO guide
would he acceptable for use undcr this proposal, and that, furthermore, Stetes could
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seek exceptions from even these lower criteria. The notice said that Stete's RRR
standards need not "necessarily include specifie, numerical standards" end that a specific
project design "could be based on a variety of factors including traffic volumes, accidents,
physical characteristies, functional classification, economics, and the potential impaets of
various types of improvements.,” There was no indication in ti.2 proposal that such factors
must be considered nor how they should be taken into acccunt, although the notice said
that a State's procedures "could indicate how these various factors would be
considered . . .." For example, the notice said, "a State could indicate that the choice of
design criteria would depend upon the accident history o: ihe highway section involved
and the availability cf {unds for various typas of improvements." (emphasis added)

Eighteen State highway agencies commented on this proposal; la generally
supported it, 3 with reservations, 43/ and 4 opposed it. The New York DOT thcught the
AASHTO guide should be rewritten for FHWA approval and used for Federal-aid RRR
projects, with exceptions permitted on a project-by-project basis. The Virginia highwa;
agency said that the current procedures for RRR projects (new construction standards
with exceptions permitted) are adequate. The Missouri agency felt that the FHWA should
adent the AASHTO guide and objected to the trend it perceived of the FHWA developing
standards instead of AASHTO. The Maryland DOT seemed to support the continued use of
cul “ent procedures, although the Maryland comments also referred favorably to use of the
AASHTO guide, if 3* were modified by the FHWA.

The Insurance Institute for Highway Safety opposed adoption of this proposal, saying
that it would cause more human and economic costs in the long run. The Center for Auto
Safety submitted a leagthy analysis of the proposal, arguing in detail that its adoption
would preclude the FHWA from assuring the safety, durability, and economy of mainte-
nance of Federal-aid highways.

The Safety Board also opposed adopticy of this proposal because "potential safety
effects . . . have not been identified and evaluated.” The Board said that it "is troubled by
the lack of a systematic approach by the FHWA over the several years of this critical
rulemaking" and that it has "repeatedly urged the FHWA to analyze and present to the
public the safety impact of the various RRR proposals." The Boarc discussed the States'
overall history of neglect of safety and maintenance, the probability of increased highway
hazards in the future due to more travel and a more dangerous vehicle mix, and the
FHWA-proposed elimination of safety improvement funds. The Board stated that, in its
view, "it is essential that each section of road proposed for RRR work should be evaluated
against specific uniforra criteria to determine the safety impacts,” and discussed five
examples of criteria that it believed should be a part of the¢ RRR program procedures.
The Board's comments concluded:

Since the Safety Boards first comments in 1977 on the FHWA's RRh
program preposal, we have stressed the need to determine the benefits
and disbenefits of the proposed program before proceeding to implement
a final rule. The Safety Board has repeatedly stressed the need for
collecting specific types of data to assist the FHWA in performing the
required analyses. The FHWA has apparently made little progress in

43/ The Oregon DOT did not support the "provision requiring projection of future traffic
volumes" because it is "secondary and unnecessary." The West Virginia Department of
Highways also had reservations about the wording on future traffic needs. The Kansas
DOT objected to the provision that the FHWA would have to approve State-developed
RRR standards before their use on Federal-aid projects,
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«dentifying and analyzing the potential benefits and disbenafits that
courd result {rom the proposed changes or in attempting to define a
systematic. effective Federal-State relatioaship for accomplishing the
Congressionallv-mandated highway safety improvement pclicies con-
toined in the Highway Safsty Act.

The Board recommended that RRR projects continue to »e handled as new ennstruction
projects, with documemed exceptions permitied. "until the FHWA liss completed a safety
assessmet of RRR] prejects and developed a comprehensive pirogram which meets the
objectives discussed above, ., "

On June 30, 1981, (46 F.R. 34183) the FHHWA published another statement nbout the
RRR rulemaking effort, es part of the Regulatory Information Service Ceiter's "Calendar
of Federal Regulaticns." This notice asserted that "ecntinued apnlication of [new
construction standards with exceptions; has complicated and discotraged the use by
States of Federal-aid funds for RRR improvements” and said that the "inconsis‘ency (due
to project-by-project exceptions) associated with the current process aggrevate[s] the
already serious problem of preserving and maintaining the Nation's highway system." It
said that a final rule would be published by Qctober 31, 1681,

Safety Board Efforts Seeking Clarification of Proposed Rule

On Febtuary 3, 1981, Safety Board staff attended an PHWA public meeting held to
answer qucstions about the current RRR proposal and asked whether the FHWA has
provided to its field Division Administrators criteria or guidelines for evaluating State
proposals for RRR standards. The Chief of the FHWA's Highway Desigi Division sald that
the FHWA does not have nor does it intend to develop minimum criteria for use by its
field personnel in determining the acceptability of RRR design policies proposed by
States. Another questioner asked why the FHWA believes that nationwide RRR standards
would be burdensome to the States when nationwide new construction standards are not
considered burdensome. The Highway Design Division Chief said that there are more
inequities involving "community impact" in the case of RRR standards.

The Safety Board staff has met with FHWA officials twice since publicaticn of the
most recent rulemaking proposal to discuss the RRR pirogram. On April 3, 1981, Board
staff met with the FHWA Associate Administrator for Engineering and Traffic Operations
(who was also acting FHWA Executive Directer at that time); the current Associate
Administrator for Safety; 44/ the Highway Design Division Chief; and the Chief of the
Program Evaluation Division of the Office of Highway Safety. At this meeting the FHWA
told Board staff that the agency did not intend to delay the current RRR proposal despite
the significant changes in the Federal-aid Highway Program being proposed by the DOT.
They said that since the Office of Management and Rudget hes not directed the FHWA to
develop a cost/benefit analysis of the current proposal, the FHWA has no plans to do sc.

If it were so directed, they did not know whether the public would be permitted to
comment on the analysis and its effect on the progased rule.

Safety Board staff attempted to determine whether and how the FHWA intends to
ascertain if a project should be reconstructed or merely receive RRR imorovements, but
were unable to deter:nine this from the FHWA officials' responses. The Highway Cesign
Division Chief confirmed his earlier .satement that the FHWA will not provide criteria to
its Division Administrators for eveluating State-developed RRR standards,

44/ There have been only two Associate Administrators for Safety in the FHWA. The

position was first filled in 1975; the first Safety Adininistrater ratired and was replaced in
1979.
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On June 10, 1981, Safety Board staff met with several FHWA officials to discuss the
"technical report” which had been published as support for the current proposal. Because
the technical report purports to address a central question with which the Board has been
concerned throughout the RRR rulemaking--namely, what will be the safely and cost
impact of using design ctandards lower than those for new construction?—the Board staff
was interested in discussing its data and methodology with FHWA officiuls inveived in its
preparation. The Board's analysis of this document later in this report is bss2d in part on
discussions held during this meeting. FHWA officials who attended were: the Chief of
the Safety Design Group and the Chief of the Systems Requirements and Eval:ation
Group, both in the Office of Research and both of whom were centrally involved in
preparation of the technical report; an attorney from the Legislation and Regulations
Division of the FHWA Chief Counsel's Office; and the Chief of the Geometric Design
Branch in the Office of Engineering.

Among other topics, the Safety Board staff discussed with these officials the
technical report's basic approach, clarification of the sources of the data used, the nature
of the roads analyzed in the report, limitations and capabilities of the computer model
used, the nature of the cost and safety benefit calculations, and the report's assumptions
about the types and degree of improvements ¢0 be made to roads under varying design
standards. The principal author of the technical report told Board staff at this meeting
that all of the calculations made for the report were published in the report. and that it
was written so that all of the assumptions and reasoning would be clear. Subsequent to
this meeting, the Safety Board made several written inquiries about specifie points in the
technical report, in an attempt to clarify further the report's assumptiont, data, and
methodology.

ANALYSIS OF RULEMAKING RECORD

The rulemaking efforts undertaken by the FHWA during the past 5 years have not
established the necessary basis for managing this large and potentially central Federal-aid
Highway Program. The implementation proposals have all been narrowly confined to the
question of what design standards should be required for RRR projects and have nut even
attempted to addrass the crucial larger question of what the appropriate role of the RRR
program should be in the overall preservation and improvement of the Federal-aid
Highway System for safety and durability. Even on the narrow question of desiga
standards, the rulemaking record is contradictory, unsupperted by fact, and serlously
inisleading to the Congress and the publie.

Rulemaking Contradictions

The first proposal (Docket 77-4) offered three options for RRR design standards:
new construction standards with project-by-project exceptions permitted; use of the
AASHTO guide, consisting of broadly reduced standards; and development by each State
of its own RRR design standards, based on the AASHTO guide. The latter two options
were subsequently rejected and withdrawn by the FHWA, on the basis of the numerous
strong criticisms of the AASHTO guide on grounds of safety. .

'n the second proposal (Docket 78-10), the FHWA offered its own RRR design
standards, somewhat higher than those in the AASHTO gzuide but still lower than new
construction standards. This proposal emphasized two points: (1) FHWA's conviction that
"all factors, especially safety, [need to be] considered adequately and uriformly
nationwide,” that "one set of standards [should) apply to all RRR work nationwide; 45/

45/ As mentioned above, the June 30, 1981, notice also referred to the undes\rab!e

1)

inconsistency {(due to project-by-project exceptions) associated with the current process."




T g i o

-24-

and (2) the need to "[provide] for safety...by encouraging the use of the highest
practical design criteria, by requiring certain satety improvements. .. and by requiring
an analysis of the project's accident history to determine hazardous locations to be
improved." The design standards the FHWA proposed ‘rere "the minimums considered

acceptable” to the FHWA, 'intended to provide the lower limit...in designing
nonfreeway RRR projects."

In the third and current proposal (Docked 80-3), the FHWA has, without axplanation
or justification, abandoned all of the principles it found critical in the second proposal.
Apparently, the FHWA no longer believas it should require that:

0 val} factors, especially safety [be} considered. .. uniformly nationwide"

o Yone set of standards apply to ail RRR work nationwide"
the "highest practical design eriteria” be used
"¢certain safety improvements” be made
hazardous locations be identified and corrected

specific road hazards, such as "extensive reversed 'banking' of curves,"
be corrected, even "when accident data indicate that a problem exists"

the "minimum acceptable"” standards in the second proposal be used

the necassary information to determine "the necessary level of
improvement (i.e., RRR or reconstruction), establishment of necessary
design elements . . . and proper consideration for safety be collected and
analyzed."

Instead, the FHWA has proposed to leave all such decisions up to the individual States,
The proposal permits the States to apply the broadest sorts o’ "standards," without
“specific, numerical” values, and, if desired, written uniquely ior each project. The
standards are explicitly permitted to be based on or to be identical to the AASHTO guide,
previously rejected by the FHWA for safety reasons. Exceptions to these already low
standards may &lso be approved.

The "inconsistency"” and lack of "nationwide uniformity" which will result from such
a proposal is made more certain by the fact that the FHWA has not developed, and has
said it does not intend to develop, any criteria by which its State-level Division
Administrators may eveluate "standards" proposed by each State (or exceptions to those
standards requested by the State). The only guidance for evaluating State RRR policies is
the statement in the proposed rule that "the only constraint on the application of
Federal-aid funds to RRR work is that they must be used to provide a facility that
adequately meets existing and probable future traffic needs and conditions in & manner
conducive to safety, durability, and economy of maintenance, and acceptable levels of
community and environmental impact.," Excepting the last phrase, this is a restatement
of the statutory language written by Congress that indicates the overall scope of the
PHWA's funding approval responsibilities. Merely to repeat that language, however, is not
to fulfill an executive agency's task of developing policies and criteria for program
administration to ensure that Congressionally-mandated responsibilities are carried out.
Bven within this very proposal, the FHWA stated that "the agency's major concern and
responsibility is tne promulgation of policies and procedures to assure that RRR projects
meet the requirements [Tor salely, durability, and economy of maintenance) in 23 U.S.C.
109(a)." (emphasis added)
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Nothing in the rulemaking record supports these policy reversals, The Safety Board
continues to believe that the FHWA's earlier-held principle that national consisicney
should be promoted in the application of Federal funds to the Federal-aid Highway System
is the correct foundation for the program. That principle can be advanced through such
mechanisms o5 national minimum design standards applicable to all projects, or through
uniform procedures for making design decisions on all projects, or through some
combination of these mechanisms. It will not be advenced through State-by-State
development of standards, some on & project-by-project basis, controlled only by a broad
mandate that the resulting projects must be "conducive to safety, durability, and economy
of maintenance,"

The Safety Board also agrees with the FEWA's earlier-held principle that safety
improvements must be routinely and systematically considered in developing RRR
programs and in deciding the nature of specific RRR projects to be performed. The Board
is convinced that this principle will not be advanced through State-by-State development
of standards to be approved by the PHWA through an unspecified, unstructured process.
In general, the States do not have an impressive record of giving safety considerations
appropriate priority unless required to do so by law and given specific Federal-aid funds
for safety improvements. This fact has been recognized by Congress in the several
Highway Safety Acts beginning in 1966 and in the legislative history of those Acts. It was
extensively documented by the FHWA itself in a 1978 report on a nationwide review of
Pederal-aid projects. 46/ The most recent example of State attitudes toward safety is
embodied in the AASHTO design guide for RRR.

At a time when many State highway departmenis feel they are financially
hard-pressed, there is considerable incentive for them to view the RRR program as
merely a Federal-aid supplement to their regular maintenance program. Indeed, the
current FHWA rulemaking notice explicitly describes it as such. When the RRR program
is described by the PHWA itself as a maintenance program, whose objective is "to restore
pavement over as much of the two-lane rural highway system as possible," 47/ and whose
highest safety goal is to "prevent deterioration of safety,”" it is highly unlikely that safety
improvements, however badly needed, will be routinely and systematically considered in
State-developed RRR standards. 1f they are not, it is unlikely that the extensive
geometric and safety improvements that the Secretary's 1981 Report to Congress
acknowledges the Pederel-aid Highway System needs will be made, particularly if the
DOT proposal 1o eliminate all safety improvement programs per se is adopted.

Rulemaking Unsupported by Facts

The central arguments of the FHWA throughout the RRR rulemaking effort have
been that use of normal Federal-aid new construction standaras and procedures for RRR
projects "has complicated and discouraged” State use of non-Interstate Federal funds for
RRR work and that, dollar for dollar, the use of lower standards will produce safer roads
than the use of normal standards. Neither of these central arguments has been supported
by the FHWA with facts,

FHWA accounting procedures permit very different conclusions to be drawn as to
the proportion of Pederal-aid funds obligated for RRR projects. Tables obtained from the

46/ Highway Safely Review: Report of the Safety Review Task Force to the Federal

———

H:ﬁhwaﬁ Administrator, December 1978.
7/ FHWA, " Alternative Evaluations for Non-Interstate Rural Arterial and Collector
Highway Systems,” p. 83.
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PHWA's Office of Fiscal Services covering FY 1978 through FY 1980 48/ show obligations
for roadway projects in at least three RRR-type categories: resurfacing; widening and
resurfacing; and RRR. If one considsrs only those obligations coded "RRR," it ¢an be said
that only about 3.7 percent of total non-Interstate roadway obligations have been for
RRR projects. If, however, one also considers the other two coded categories--resurfac-
ing, and widening and resurfacing--State obligations for RRR proje:ts have been
averaging around 34 percent of total non-Interstate roadway obligaticns, rising from
33 percent in FY 1978 to 37 percent in FY 19880. This is a nearly 15 percent greater
proportion of RRR obligations than the 20 percent that Congress set as a minimum in
1878. 49/ Cecnsidering the fact that most of these have been resurfacing or resurfacing
and minor widening projects, which have a much lower cost per mile than most of the
other Federal-aid projects counted in the "total roadway obligations,” this 34 percent
represents a substantial number of miles of RRR projects during this period. It is, then,
unclear on what basis the FHWA claims that State use of RRR funds has been
"complicated and discouraged" by current procedures.

The other major argument by the FHWA for lower RRR standards—that thelr use
will in fact provide "greater systemwide safety" than higher standards because more miles
can be “improved"—is also not supported by any evidence., This is one of the principal
assertions that the Safety Board and other critics of the RRR proposals have repeatedly

asked the FHWA to justify. The FHWA has not justified it, after nearly 5 years of
rulemaking,

In January 1980, the FHWA initiated a rine-State before/after study of RRR
projects in an attempt to determine "the benefits which accrue from various investment
levels and combinations of improvements." The study description cites three examples of
questions wnieh the study would help to answer:

(1) what are the safety benefits of providing a 4-foot wide shoulder rather
than a 2-foot shoulder;

(2) does simple resurfacing, without ot.ar improvements, have an effeet on
accident frequency or severity; and

(3) what design eriteria should be used to provide an acceptable leve! of
safety on low-volume roads?

The Safety Buard has serious reservations about the value the study will have in
assessing any safety impacts of the State RRR projects involved. The data elements to be
collected on each project are so broadly phrased that only the most general information
will be known about each project. For example, the States will be asked to indicate the
"types of improvements" included in each project, but with no indication at all of the
degree of improvement. "Shoulder widening" as a type of improvement will not indicate
the amount of widening {(from 2 feet to 4 feet, for instance); "change fn superelevation
will not indicate the amount of change; "pavement widening” will not indicate by how
much the pavement has been widened. Thus, nothing would be learned about the safety
effects of incremental design changes. Other study flaws include the fact that projects
may be of "any length;" howe er, it is well known that changes in accident rates on short
sections of road from one 1-ycar period to another 1-year period are not statistically
reliable—typically, too few accidents occur on a given short section of road in a 1-year
perlod 1o permit statistically valid comparisons. Furthermore, data on up to five
improvements may be collected in a study section; in fact, more than five improvements
may be Involved, but in those cases the States have been instructed to ignore all but the
"five most significant” improveme-ts, It simply will not be possible to determine what

48/ FHWA, Office of Fiscal Services, Table F64, FY 78; Table F63, PY 79 and 80,
49/ 1978 Surface Transportation Assistance Act, Sec. 104(dX1) and (2).
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proportion, if any, of any purported accident rate increase or decrease is attributable to
each of these improvements. Finally, it is considered essential by most accident data
researchers to include "control sections” in any before/after study to account for traffic
and/or accident rate changes that may be taking place during the study period that he ve
nothing to do with the improvements made on the study sectior.. Since this study does not
include control sections, its results will be of little or no use.

The FHWA manager of this project has acknowledged to Safety Board staff that the
study will not, in fact, be able to establish the incremental effects of different levels of
design, as it was intended to do, nor will it be able to address what design criteria for
safety should be used for low-volume roads. In any case, the project is not expected to
provide even precliminary results untl]l 1983. Thus, this study does not constitute the
evidence that lower standards for RRR profects provide "greater systemwide safety” than
higher standards.

ANALYSIS OF THE FHWA "TECHNICAL REPORT"

The PHWA study, "RRR Alternative Kvaluations for Non-Interstate Rural Arterial
and Collector Highway Systems" ("technical report"), was cited in the current rulemaking
proposal (Docket 80-3) as supporting the regulatory analysis prepared for the rulemaking.
The major conclusion of the technical report is that requiring the use of new construction
standards. The Safety Board has analyzed this technical report in detail, reviewing its
data and methedology several times with FHWA officials, The Board has concluded that
the report's methodology is fundamentally unsound, its text is contradictory and mislead-
ing, and its major conclusion unsupported.

The basie approach of this technical report consisted of:
) Comparing a sample of roads to three levels of design standards;

® For each of three program budgets, determining how many miles
could receive the improvements indicated necessary by the design
standard under consideration;

® Estimating the safety impact of these Improvements,

These data manipulations were performed by means of an already existing computer
program, the Performance-Investment Analysis Process (PIAP) developed by the FHWA in
the early 1970's to assist in preparation of the "highway needs studies” the DOT provides
to Congress biennially. 50/

The PIAP program determined which improvements weyuld be assumed necessary at a
given program funding level and under a given design standard, at what point in the
16-year period the Improvements would take place, and therefore how many miles could
receive those improvements. The estimated cost of each of the improvement types was
also built into the PIAP model. It should be pointed out that these PIAP decisions
illustrate alternative, hypothetical 16-year highway programs; the FHWA will not
necessarily implement any of them as policy.

507 The PTAP model has recently been replaced by a new program, the Highway Perfor-
mance Monitoring System (HPMS).
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The sample of roads analyzed in the technical report, and their "profiles," were
those submitted by the States in 1975 for use in preparing the 1977 highway needs study.
The road "profiles" consist of geometric and other data about each mile of inventoried
road. FHWA officials with whom Safety Board staff met did not know in what manner
these data were collected by the States; the data collection manual provided by the
FHWA to the States gives only broad, extremely subjective directions for rating such
crucial geometric elements as horizontal curvature, vertical curvature, pavement condi-
tion, and for estimating current and future traffic volumes, current vehicle mix, and
current speeds.

Because the FHWA decided to analyze the potential impact of RRR only on rural
roads (although urban highways constitute about 16 percent of the Federal-ald system
eligible for RRR funds), only rural non-Interstate sampled roads were used from the
inventory. This sample of rural roads included both two-lane and non-two-lane highways.
The sample, 280,506 miles of rural arterials and collectors, was said to be representative
of the total 900,047 rural roads in 45 States (excluding Interstate and local roads). Since
the sample is said to represent 900,047 miles of rural roads, and there are only 631,398
miles of Federal-aid rural {non-Interstate) roads, approximately one-third of the roads
analyzed are not eligible for Federal-aid RRR projects. Thus, the relative safety and cost
impact estimates for different levels of design standards are distorted to some unknown
degree by the inclusion of these roads, 51/

Three Levels of Design Standards

The three levels of design standards applied in the report are called case 1, case 2,
and mid-case. Case 1 standards are the highest used in the study; they are full new
construction standards applied without exception. Casa 2 standards are the lowest
standards used in the study; they are those proposed by the FHWA in the second
rulemaking proposal (Docket 78-10). The mid-case standards are assumed to be
representative of "current State practices” in RRR projects.

The report cautions that the use of these standards in the report is not meant to
imply that any of them will be "implemented as policy." An understanding of the three
standards makes the validity of this caution clear, Case 1 standards are new construction
standards applied without exception; but exceptions have been permittcd on RRR projects
since the inception of the program--indeed, it is the purported heavy burden of
negotiating these exceptions that the PHWA cites as the reason for developing a set of
lower standards for RRR projects, In fact, exceptions are frequently permitted even on
?ew consatlruction and reconstruction projects. Thus, use of case 1 standards in the report
8 not realistic.

The case 2 standards are those of the 1978 rulemaking proposal. Though they are
used In the report to represent the "ower bound" (one of the report's authors said they are
"the worst you could expect" on RRR projects), they have in fact been abandoned by the
FHWA in the current rulemaking proposal in favor of State-developed standards that may
be based on the AASLITO guide, a lower set of standards. Thus, the case 2 standards are
not the real-world "lower bound."

51/ In general, non-Federal-aid rural roads can be assumed to be of lower geometric
quality than Federal-aid rural roads, and typically of lower traffiec volumes. To the
degree that this is true, the number and degree of improvements needed to be made on
Liose roads will be greater than on Federal-aid roads. Furthermore, the reductions in
deaths and injuries resulting from the improvements will be less than for more heavily-
traveled Federal-aid roads. The impact of these facts on relative costs and benefits will
be much greater in the case of using higher design standards than it is in the case of using
lower standards.
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Bven the assumption that the mid-case standards represent "ecurrent State
practices™ in RRR projects may not be valid. The description of current State practices
used for the mid-case standards was developed around 1970 for the first highway needs
study--that is, about 8 years before the technical report was prepared and about 6 years
before there was a Federal-aid RRR program. Neither the authors of the report nor the
FRWA's Office of Highway Planning could tell Safety Board staff if the mid-case is, in
fact, representative of Ycurrent State practices” in RRR projects.

The report notes that "caution should be used when directly comparing the case 1
and case 2 [cost and safety] results with mid-case results.” This is so for two reasons:
First, the basis for the PIAP model's decisicns about which improvements would be
needed, and at what point in the 15-year period, is different for case 1 and case 2 than it
is for the mid-case. The case 1 and case 2 improvement selections are based on pavement
condition priority; the mid-case selections were "based on a combination of cost
effectiveness and composite index priority.” 52/ Second, the "high" and "low" program
budget levels are different for case 1 and case 2 than for the mid-case: o.3es 1 and 2
assume & high funding level of $65 billion and a low of $47 billion; the mid-case assumes a
high level of $67 billion and & low of $45 billion.

Despite these fundamental differences in the basie assumptions of the three cases,
and the report's own cautionary note about making direct comgparisons among them, the
meat of the report is a series of direct comparisons among the cases, culminating in a
final, sweeping comparison of the relative costs and benefits of the three cases.

The nature of the improvement categories used in the technical report is confusing,
given the intended purpose of the report. The FHWA's official desceriptions of the RRR
program limit it to pavement improvement work (FHWA Notice N 5040.19), yet several of
the improvement categories analyzed in the tecnnical report are reconstruction projects
(for example, "reconstruct same,” "reconstruct as freeway," "reconstruct wider"). When
Safety Board staff questioned the FHWA authors as to why such non-RRR improvement
categories were included in the study, the FHWA responded that there was no choice but
t~ include them, since they were built into the PIAP model's decistonmaking process.

Because the case 1 standards—new construction standards without exceptions--are
set out in 23 CFR 625, the nature of improvements made under this case Is reasonably
clear. The case 2 standards, on the other hand, are not at all vlear; they are said to be
fairly close to those presented in the 1978 rulemaking proposal, but that proposal did not
cover all geometric design elements and addressed others in rather broad terms., They
were not applicable to reconstruction projects and not applicable to freeways. Thus, the
nature of an improvement category such as "reconstruct as freeway™ under the case 2
approach is difficult to imagine,

One of the more baffling aspects of the technical report is its application of the
three levels of design standards, One of the fundamental issues in the RRR program
debate has been, and continues to be, "To what level of design standards should RRR
projects be constructed?” That is, given an existing road that does not meet current
deslign standards and also nceds pavement improvement, should it be required to be geo-
metrically upgraded to new construction standards, or to some lower 'evel of standard or
not at all? It is that question that the technleal report should have answered,

52/ Yor a description of what is meant by "composite index priority,” see FHWA,
Performance-Investment Analysis Process, September 1978, p. 5.
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In fact, the technical report does not even address this question. The report's
determination of "cost and safety impacts of applying different levels of standards to
RRR projects” is derived using the following general approach:

For case 1, the inventory of roads is compared to full new construction
standards applied without exception; those aspects of the road that fail
to meet these design standards are upgraded to full new construction
standards applicd without exception; the costs and safety impacts of
doing this are calculated.

For case 2, the inventory of roads is compared to the case 2 standards
(the "lowest" standards); those aspects of the roads that fail to meet
these design standarcs are upgraded to full new construction standards
applied without exceptioy; the costs and safety impacts are calculated.

For the mid-case, the inventory of roads is compared to the mid-case
standards; those aspects of the roads that fail to meet these standards
are upgraded to full new construction standards applied without excep-
tion; the costs and safety impacts are calculated. {emphasis added)

This approach, of course, does not help to answer the question at issue in the RRR
debate, namely, "To what level of standards should RRR projects be constructed?” The
RRR debate has always assumed that road sections proposed for RRR work are compared
to new construction standards to determine which aspects are geometrically substandard;
the decision as to what level of standard those deficient aspects should be improved is the
question that has been unresolved throughout 5 years of rulemaking. The techical report
reverses this process--i.e., compares projects to three levels of standards, then upgrades
deficient aspects to fui! new construction standards.

Such an approach not only does not begin to help answer the central RRR issue; it
also produces unrealisi.c and biased cost and safety impact results. First, it exaggerates
the differences in costs between case 1 and the other two cases; many more miles of
roads will, obviously, fail the case 1 geometric standards than will fail the far lower
standards of the mid-case and case 2, and thus the improvement costs of case 1 will be far
higher. Second, such an approach would, if applied in the real world, produce some highly
improbable roads. For example, the report assumes that a minor arterial road whose
existing *-foot shoulders fail the mid-case standards would be improved to have 10-foot
shoulders. A minor arterial whose existing 0-foot shoulders fail the case 2 standards
would be improved to have 10-foot shoulders. A minor collector road whose existing
8-foot lanes fail the mid-case standards would be improved to have 12-foot lanes. Such
improvements would raise these geometric elemeats of these minor arterial and collector
roads to match those of the Interstate System. Twelve-foot lanes and 10-foot shoulders
are the lane and shoulder widths reoquired on the Interstate System. To assume that any
State highway department will make such fmprovements to minor rural roads is totally
unrealistin. No one involved in the RRR debate has ever argued that such improvements
are needed. The issue has always centered on such questions as, "Should a rural minor
collector with substandard 8-foot lanes receive lane widening as part of a RRR project; if
so, how much wider; and what factors shc.uld be taken into account in making these
decisions?” Thus, the technical report does not address the central RRR issue.

The report's assumptions such as the ones described above also serve to exaggerate
the safety benefits of the mid-case and case 2. Most of the safety benefits for the
mid-case and case 2 approaches derive from the larger number of miles that will receive
lane and shoulder widening in comparison to case 1. By assuming that lanes and shoulders
will be widened to these unrealistic dimensions, the safety benefits of wider lanes and
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shaulders are seriously exaggerated for the mid-case and case 2. They are also unrealistie
satety benefits because of the way in which specific accident rates have been attributed
to specific lane and shoulder dimensions.

In order to determine how many deaths and injuries could be prevented b widening
some number of miles of lanes from X to Y feet, and some number of miles of shoulders
from X to Y feet, the report attributes a spzcific accident rate to specific lane and
shoulder dimensions. Thus, if a lane Is 7 feet wide, it is assumed to have an accident rate
of 4.16 accidents per million vehicle miles of travel over it; a lane 8 feet wide is assumed
to have an acecident rate of 3.68 accidents pcr million vehicle miles, and so forth. Similar
specific, and progressively lower, accident rates are attributed to shoulder widths. Using
these figures, the report assumes, for example, that if X number of miles of 7-foot lanes
are widened to, 3ay, 10 feet, the savings in lives and injuries can be calculated based on
the difference in the assumed accident rates for the respective lane widths.

However, attributing specific accident rates to specific lane and shoulder widths is
an extremely complex matter. The accident rate of a given shoulder width, for instance,
is dependent on many variables, not least among them being the width of the lane
adjacent to it, the volume of traffic using the road, the particular mix of vehicles on the
road, and whether the road is two-lane, multilane, divided, or undivided. The same is true
for the accident rates of a given lane width.

The accident rates attributed in the report to specific lane and shoulder widths were
taken from a study performed in Kentucky. 53/ The rates used by the FHWA from this
study were both determined and applied without taking into account corresponding lane

and shoulder widths, traffic volume, vehicle mix, or traffic speeds. Furthermore, the
Kentucky study was based on two-lane roads in one State, but the FHWA has applied the
resulting accldent rates to all the roads in the PIAP rural inventory, which, as noted
above, contaln an unknown number of non-two-lane roads in 45 States,

Thus, the safety benefits attributed in the technical report to the mid-case and
case 2 approaches, which derive primarily from the greater number of miles which would
recaive widening and shoulder improvements under these approaches, are both
exaggerated and unsound in thelr assumptions. They are exaggerated because if mid-case
or case 2 standards were in fact adopted, based on the findings of this study, rural roads
would not in fact be routinely upgraded to Interstate standards, as the report's
caleulations assume. They are unsound in their assumptions because the death and injury
reductions attributed to these standards ere incorrectly based on application of two-lane
road safety calculations to all types of nonfreeway roads, and the calculations are
themselves invalid because they do not take into account several cruclal variables, 54/

53/ Charles V. Zegeer, "Cost-Effectiveness of Lane and Shoulder Widening of Rural,
Two-Lane Roads in Kentueky," April 1879,

54/ The report similarly assigns specific accident rates to specific improvements in
vertical alignment and in horizontal alignment, again with no account taken of other
geometric standards on the road section, the traffic volumes, speed, and mix. Thus, in the
improvement category "isolated reconstruction,” the report calculates specific numbers of
deaths and injuries that will be prevented by specific changes in vertical and horizontal
alignment under this improvement category. The report says that these accident rates
were taken from the same Kentucky study as the lane and shoulder width acc dent rates.
However, the Safety Boand could find no reference to such calculations in the Kentucky
study; the author of the Kentucky study confirmed to the Board staff that no calculations
or analysis of accldent rates associated with specific improvements in alignment were
made in his study.




Safety Impact of Resurfacing

The safety Lenefits attributed to the mid-case and case 2 approaches are open to
question for a further important reason. The report assumes that resurfacing rural roads,
without making any other imgrovcmeats, will increase the accident rate by 2.2 percent.
Therefore, the far higher proportion of miles recelving resurfacing-only in the mid-case
and case 2 approaches is assumed to have only a negligible negative impact on accideat
rates and thus on rumbers of deaths and injuies. But the analysis by which the conclusion
of a net increase of only 2.2 percent was reached used a small data set and failed to
explore several crucial questions.

The question of the safety impact of resurfacing-only projects is important in
setting RRR policies and standards. Because the FHWA has described the objective of the
RRR program as being to "resurface as much of the two-lane rural road system as
possible” 55/ and because many States may, for economie reasons, be inclined to spend as
much of their Federal-aid funds as possible for resurfacing projects without other
improvements, it is important to know the effect of resurfacing-only on safety. There is,
unfortunately, scant real-world data on this question.

FHWA Office of Highway Safety (OHS) Study of Resurfacing and Safety.—Aside
from the fact that resurfacing-only projects do not address the hazards of substandard
design or roadside fixed objects, some safety experts have contended that resurfacing a
road results in higher traffic speeds, thus increasing the hazards of poor design or roadside
objects, the numbers of acecidents, and the severity of the acclidents. This theory was
discussed at length in the study Safety Impact of Resurfacing Rural Roads prepared and
submitted by the FHWA Aeccsclate ministralor Tor Safely to Docket 77-4 but

subsequently removed by the FHWA Administrator, The Safaty 3oard obtalned a copy of
this study from the FHWA, accompanied by a letter from the Executive Director
indicating that the FHWA ™never formally reviewed, adopted or distributed" it.
Purthermore, the letter said, "suLsequent research and analysis contradiet many of the
predictions" made in the OHS study.

The OHS study noted that studies have been made in Great Britain that measured a
"typical speed increase" of 6 miles per hour after resurfacing projects. Further, it said,
"many resurfacing projects [in the United States) have been justified in whole or in part
by anticipated reductions In travel time due to a smoother surface.” The study pointed
out that resurfacing often decreases the skid resistance of a road. 36/ The results of a
Midwest Research Institute (MRI) study in 1978 showed that about half the resurfacing
projects produced Improved skid resistance and about half produced degraded skid
resistance. Even if travel speeds do not increase after a resurfacin% project, accidents
could increase if there is decreased skid resistance, particularly if needed geometric
improvements to flatten curves, widen shoulders, and improve superelevation are not
simultaneously performed. If travel speeds do increase, of course, the skid accident
hazards increase even more.

58/ Technical Report, p. 83.
58/ See also, National Transportation Safety Board, Highway Accident Report--"Midas

Mini Motor Home/Automobile Collision, U.S. Route 69 Near McAlester, Oklahoma, July
14, 1977 (NTSB-HAR-78-2).
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The OHS study focused largely on the findings of the MRI study, which found that
there was an overall 15-percent increase in the rate of accidents after road sections were
resurfaced. This increase was entirely due to the increase in dry-pavement accident
rates. The MRI, after examining the data set carefully, concluded that the 15-percent
increase in dry-pavement accident rates "must be attributed to... an effect of
resurfacing such as an increase of vehicle speeds. .. ."

Using the 15-percent accident rate increase for resurfacing-only projects, the OHS
study found that:

The program option to upgrade [the Federal-ald Primary System to full
standards) rather than to simply resurface [it] results in increased
benefits to the public of $215 million for each $100 million invested.

L 2 3R Bk B BN

The program option to upgrade (the Federal-aid Secondary System to
full standards] rather than to simply resurface {it] results in increased
benefits to the public of $97 million for each $100 million
invested. 57/(emphasis in original)

The report concluded:

These results suggest that the highway profession should reevaluate its
already heavy reliance on resurfacing that does not include upgrading.
Previously held beliefs that resurfacing produces only negligible safety
and economic impacts should be modified in light of convincing recent
studies which show significant accident increases. Work should be
directed toward developing truly "optimized stendards" based on
evidence rather than flowery hollow statements. Relaxed scandards
which encourage wholesale resurfacing of substandard highways and
which ignore the need to upgrade these racilities must be avoided. 58/

Technical Report Analysis of Resurfacing and Safe 'ﬂy_-’rhe technical report cites a

ty.

2.2 percent increase in aceidents following resurfacing-only. This percentage was derived
from an analysis of a subset of the MRI data, involving 59 sections of two-lane rural
roads, covering 408 miles. The small size of this subset of data makes its analysis of
uncertain reliability, Furthermore, although the technical report says that the 59 sections
were taken from nine States, in fact nearly 75 percent of the mileage was concentrated in
only four States: 16.02 percent in California, 18.61 percent in Michigan, 14.58 percent in
North Carolina, and 24.33 percent in South Carolina. One of the nine States, West
Virginia, contributed less than 1 percent of the mileage. Thus, data from basically four
States have been extrapolated in the technical report to -1 the 45 States represented in
the technical report. This sample’s repiesentativeness of ' esurfacing accident experience
nationwide is extremely questionable.

-.—-51; In 15- —
égl Po 12.
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The FHWA justified the use in the technical report of only 59 road sections from the
MRI data on the grounds that only these 59 sections were rural, two-lane, and had
received no improvement other than resurfacing. However, the FHWA later acknow-
ledged to Safety Board staff that there were 24 additional sections of rural four- and
six-lane highway that were also resurfaced; since the technical report's analysis was to be
extrapolated to all kina: of rural roads, including four- and six-lane roads, it would seem
logical to have used these z4 sections also. The FHWA told Board staff that these
sections were excluded from the analysis because the codes used to ide,nliI{ the nature of
the improvements did not reveal whether the improvements were "resurfacing only" or
"resurfacing with shoulder improvements.” However, this raises questions as to whether
this distinction was made even for the 59 sections used by the FHWA for its analysis.

Whatever the reasons for the FHWA's selection of those specific 59 sections, the
basie finding of the technical report's analysis of their accident experience is that 36 of
the sections experienced an increase in accidents, while 23 experienced a decrcase in
accidents. 59/ On average, these decreases and increases resulted in a net 2.2-percent
increase. The difference between this small increase and the 15-percent overall increase
found in the MRI's analysis of a much larger data set suggests that a more careful look at
the data should have been performed to discover why there is so much difference, For
example, the MRI separately calculated the wet-pavement and dry-pavement accident
rate increases and decreases and found, as noted atove, that overall there was no change
in the wet-pavement accident rates before and after resurfacing; however, on dry
pavements there was a net 15-percent increase. The MRI tested several hypotheses in an
attempt to explain the dry-pavement accident increase and finally concluded it "must be
attributed to ... an effect of resurfacing such as an increase of vehicle speeds. .. ." The
FHWA technical report made no attempt to calculate the wet-pavement versus dry-pave-
ment accident rate experiences to see if a similar conclusion must be reached about the
subset of 59 sections.

The technical report also did not attempt to determine whether certain types of
accidents increased or decreased after resurfacing. For example, if skidding accidents
decreased on a section of road, yet the overall accident rate remsained about the same,
then other types of accidents, perhaps related to increased travel speeds, must have
increased (run-off-road, hit fixed-object, overturn, etc). If skid resistance were always
improved by rcsurfacing projects, and were always improved enough to offset these
increases in other accldent types, such trade-offs might not be important to calculate,
However, since resurfacing may often result in lower skid resistance, it is extremely
important to know {in making calculations {o be used in the real world) whether speed-
related, nonskid accldents are increasing after resurfacing, since they will be added on to
increased skid accidents in many real-world resurfacing projects,

The technical report, furthermore, did not attempt to determine the geometric
"profile"” of the sections that experienced decreases and increases, If, for example, a road
section has wide lanes, wide paved shoulders, good vertical and horizontal curvature, and
few roadside objects, it would not be surprising to find it experiences no change in the

£9/ In a March 1981 article in the FHWA magazine Public Roads, one of the authors of the
technie.l report describes the analysis of the 59 sections' accldent experience. Although
36 of the sections experienced an increase in accidents, some of them quite substantial,
and 23 experienced a decrease, the author concludes that "tne analyst should not estimate
an increzase or decrease in accidents as a result of only resurfacing two-lane rural
highways."
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accident rate after resurfacing. If most of the 23 sectionc that experienced a decrease in
accidents were of high geometric standards, averaging in these decreases for application
to all the rural mileage in the country, most of which is not of high geometric standards,
produces distorted and misleading results that are of no value in judging the future
nationwide effects of using the broad standards studied in the FHWA analysis.

All that the Safety Board can conclude from review of the MRI study and the two
FHWA reports is that in some cases resurfacing has been followed by an inerease in
accidents, in some cases by a decrease. The technical report has not resolved this crueial
jssue. However, the fact that three studies based on the MRI .lata in full or in part have
reached very different conclusions regarding net changes in ccidents after resurfucing
¢} »rly indicates that its safety impact remains unknown, No study of RRR slternatives
c¢.n be used for determining the safety impact of RRR policy decisions withcut an
adequate resolution of this point. The amount of resurfacirg that is projected by the
FHWA and that can be expected to occur under the RRR program is substantial and the
questions raised about the negative impact on safety is so great that the Board can only
reiteriate that a more extensive analysis needs to be done to resolve this important
question.

Finally, even if the 2.2 percunt figure were incontrovertible and even if the Fhv'A
could show that there is zero percent net change in accidents after resurfacing, the
Safety Board would continue to be very concerned. Skidding accidents alone are a large
and rapidly {ncreasing cause of highway death and injury. Por the FHWA to move ahead
with a Federal-aid resurfacing program that even the agency itself belteves will not
reduce the numbers of these deaths and injuries is beyond understanding.

Distortions in Resurfacing Costs and Safety Benefits

The major conclusion of the technical report is that, at any of the projected
program budget levels {except unlimited funding), both the mid-case standards and case 2
standards would produce more safety benefits for less cost than case 1 standards. In fact,
however, the costs of the mid-case and case 2 have been understated and the safety
benefits have been exaggerated.

The techinical report's revults are possible only if one assumes that all roads in the
inventory will be resurfaced only once during the 16-year period, Since resurfacing
typically lasts only 5 to 8 years, and then must be repeated, the Safety Board has
calculated the more realistic costs and safety benefits of the three cases, accepting the
report’s assumptions of costs-per-mile for these improvements and the report's designa-
tion of the points in time at which "chunks" of mileage will receive the improvement.

If, for example, one assumes an 8-year life for resurfacing and, therefore, tnat the
50 percent of the total mileage that receives resurfacing during the first 8 years of the
period must be resurfaced once more during the time frame of the study, the following
results are reached:

—Under the low investment level, either the case 1 construction costs
would increase by $0.1 billion (putting it $0.1 billion over budget level),
or the number of miles resurfaced would drop from 2,002 miles to
1,001 miles.
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—Under the low investment lecvel, either the case 2 construction costs
would increase by $2.9 biliion (putting it $2.9 billion over budget level),
or the number of miles resurfaced would drop from 69,240 miles to
34,620 miles.

--Under the high investment level, either the case 1 construction costs
would increase by $0.15 billion, or the number of miles resurfaced would
drop from 2,629 miles to 1,314.5 miles.

—Under the high investment level, either the case 2 construction costs
would increase by $4.5 billion, or the number of miles rerurfaced would
drop from 102,030 miles to 51,015 miles.

It is obvious that if one assumes 2 realistic life expectancy for resurfacing projeects, for
both the low and high investment levels, the real costs of the case 2 approach are raised
substantially ($2.9 billion «nd $4.5 billion, respectively), while the real costs of the case 1
approach are barely increased ($0.1 billion and $0.15 iillion, respectively). Of course, if
one assumes that the two investment levcls may not b« 2xceeded, then the decrease in the
number of miles to be improved under case 2 js mush grcater than the corresponding
decrease in case 1 (i.e., at low investment level, only 1,001 miles in case 1 compared to
34,620 railes in case 2). (See table 3.)

Table 3.--Changes in numbers of fatalities and injuries used by
FHWA "Technical Report” for resurfacing only and resurfacing and shoulders.

Change Change
Category Mites in Fatalities in Injuries

-

Case 1 Case 2 Case 1 Case 2 Case 1 Case 2

Resurfacing Only 2,002 69,240 +15 +653 + 462 +1B.177

Resurfacing and
Shoulders 4,222 15305 - 820 -3.420 - 23,027 -84 808

Derived from RRR Aiternative Evaluations {for Non-Interstale Rura! Arterial & Coliector Systems,
FHWA, Office of Research, March 1980, p. 24, and supporting documants.

If one assumes a 5-year life expectancy for resurfacing projects, the results are
even more dramatic:

~-Under the low investment level, either the case 1 construction costs
increase by $0.21 billion, or tha number of miles resurfaced would drop
from 2,002 miles to 6687 miles,

--Under the low investment level, either the case 2 construetinn costs

increase by $6.1 billion, or the number of miles resurfaced drop from
69,240 miles to 23,181 miles.
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—Under the high investment level, either the case 1 construction costs
increase by $0.2 billion, or the number of miles resurfaced drop from 2,329
miles to 876 miles.

—Under the high investment level, either the case 2 construetion costs
increase by $9.5 billion, or the number of miles resurfaced drop from 102,030
miles to 34,010 miles.

Again, the increases in construction costs under both low and high investment levels are
relatively small far the case 1 approach ($0.21 billion and $0.2 billion, respectively), while
the gost increases for the case 2 approach are substantial ($6.1 billion and $9.5 billion,
respectively). Again, the decreases in number of miles to be improved under case 2 are
much greater than the decreases in miles improved under case 1.

Both the cost and safety implications of the mid-case and case 2 are also distorted
in the "resurfacing with shoulder improvements" category. Again, many more miles are
assumed to be improved under case 2 and the mid-case than are assumed to be improved
under case 1, and much of the mid-case and case 2 safety benefits derive from the large
number of miles of shoulder widening. (See table 3.)

The technical report assigns approximately the same cost-per-mile for shoulder
widening and for resurfacing in this combined improvement category. Thus, about half
the total cost-per-mile of this improvement is the shoulder-widening cost, about half the
resurfacing cost. If one assumes that new, wider shoulders have a normal design life of
20 years and therefore will not need to be redone within the 16-year period, and if one
assumes that resurfacing, on the other hand, has a design life of 8 years, and thus must be
repeated once more during the 16-year period, the total cost-per-mile of this combined
improvement inereases by 50 percent. That is, on a given 1-mile section, there will be
the costs of the shoulder widening, an equal cost of the first resurfacing, and a third equal
cost of the second resurfacing. Thus, given an 8-year life for resurfacing, this
improvement category's real costs are about 50-percent greater than indicated in the
report, or els» one-third fewer miles will be improved. If one-third fewer miles are
improved, the safety benefits attributed to this improvement must be reduced by
one-third., The impact on cost and safety of assuming a 5-year design life for resurfacing
in this improvement category would be even greater.

It is unclear why the FHWA chose to assume only one resurfacing during the 16-year
period, since it is well-known that resurfacing typically lasts between one-third and
one-half that long. It is true that that assumption permitted the costs of the mid-case
and case 2 approaches to stay within the projected budgets and permitted the alleged
safety benefits to appear much greater than those of case 1.

Distortions in Costs and Safety Benefits of the Case 1 Approach

The technical report not only has understated the true costs of the case 2 and
mid-case approaches, and overestimated their true safety benefits, it has also seriously
understated the safety benefits of the case 1 approach and overstated its costs.

Under the case 1 approach, elements of a road that fail t¢ meet full new
construction standards are upgraded to full new construction standurds applied without
exception. Thus, all the miles of roads improved undez the case 3 approach are brought to
full new construetion standards. The design life of these improvements is, as it is for new
construction, about 20 years. This means not oply that a mile of case 1 improvements
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done in the first year of the 16-ycar period will provide its full safety benefits throughout
the 16-year period but that it will continue to provide benefits for at least 4 more years.
A mile of case 1 improvements done in the last year of the 16-year period will contribute
19 more years of safety benefits after the budgeted 16-year period ends. During the
4 years following the close of the 16-year period, all the miles of case 1 improvements
will be contributing all their safety benefits. After those 4 years, those miles improved
during the first year of the 16-year period will hzve reached their design life, but it will
be at least 16 more years befcre all the safety benefits of the case 1 approach will have
been realized. 69/

The technical report ignores the 20-year design life ¢f the caze 1 improvements and
attributes to the case 1 approach only those safety benefiis which it will acerue during
the 16-year period, rather than the 36-year period during which it will actually provide
safety benefits. For the 16-year per.»d, the technical report attributes 14,484 lives saved
to the case 1 approach. Extrapolating the report's figure to the full 36-year life of this
approach, howéver, results in a figure of 36,208 lives saved--that is, 2.50 times as many
as the technical report attributes to case 1.

Figures 1 and 2 illustrate the minimum numter of lives saved and injuries reduced
under the case 1 approach, based on PHWA calculations extrapolated to the full
(minimum) life of the case 1 improvements. Between points (A) and (B) (16 years),
projects are being completed each year, with accumulating benefits, Between points (B)
and (C) (4 yeers), full benefits from all case 1 improvements are being acerued. Point (C)
to (D) reflects declining benefits as projects reach and exceed their design life.
Moreover, the sa’ety benefits from improved road geometrics can be expected to continue
past the 36-year period depicted. The overall safety of the case 1 roads will be affected
by the level of pavement maintenance they receive and the general pavement condition,
and by changes in the volume and vehicle mix of traffic,

If the 36-year projected savings in injuries reduced ar: also calculated, and are
combined with the fatalities reduced, then the cost/benefit ratio for the case 1 approach
changes from 0.60 to 1.5. (See table 4, page 40.) Therefore, the benefits of the case 1
approach are 1 1/2 times the cost.

It is possible to caleculate these long-term benefits of the case 1 approach, as the
Safety Board has done, because the nature of the roads as improved under this approach is
known: they meet new construction standards in all respects. 1'o calculate the long-term
benefits of the case 2 approach is not possible, based on the information provided in the
technicel report. Because only some aspects of the road receive improvement to new
construction standards under this approach, it is impossible even to speculate about the
design life or the safety contributions of roads receiving these undefined assortments of
improvements.

As discussed above, the technieal report counted all the costs of the case 1 approach
and allocated them to the 16-year budget period. At the same time, the report failed to
count all the safety benefits of case 1, benefits which continue to acerue long after the
budget period ends and which—using the report's own caleulations--result in a
cost/benefit ratio about two and a half times greater than the report alleges. Further-
more, the technieal report did not take into account the substantial economic benefits of
increased traffic capacity and reduced travel time and operating cost that would be

60/ In Tact, assuming traffic volume and mix have not exceeded design volume and mix,

even after 20 years roads improved to new construction standards will continue to provide
safety benefits through superior geometrics, even if the pavement requires improvement.
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Table 4.—
(Reproduction of Technical Report's Table 20 page 70)
Table 20.~Summary of costs and savings in billions by case a;nalyse; for 46 agencies.

Othetr coOMte aAccident

savings
voc.V U‘I'lgj Maintenance

§715.9 3247.4 $12.0 $145.5
703.3 251.9% 1.6 . 137.¢
69%4.0 255.8 10.9 125.8
743.6 271.3 17.6
712.3 262.9 16.4
729.0 2¢l1.) 16.4
750.3 272.4 17.9
736.8 266.7 17.1
737.8  267.7 17.1
166.% 279.7 18.6

vOC « Yeohicle operating cost
Y

VIT » Yeohicle travel time cost at $1.%0 per wehicle-hour

Wote: Savings for VOC, V1T, and malntenance for each investment level are computed by compering each to tne same itews cost at no dollar
investaent level.
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accrued under the case 1 approach. Such operating benefits as wider lanes, increased
travel lanes, reduced vertical curvature, improved horizontal curvature, and enhanced
passing sight distances can be substantial, particularly for commercial trucking and
busing, and should be accounted for in calculating the cost/benefit relationship of case 1.

SUMMARY

The Federal-ald RRR program is a large part, and in the future may be the major
part, of the Federal-aid Highway Program. By authorizing the use of Federal-ald funds
for resurfacing, restoration, and rehabilitation of the Federal-aid Highway System, the
Congress clearly intended to promote the salvage and continued usefulness of existing
pavements., However, several facts make it equally clear that Congress did not intend for
the Federal-aid Highway Program to become merely a Federal-ald resurfacing program;
nor did it intend that efforts to improve and upgrade the safety of Federal-aid roads be
relaxed. The Senate's description of "restoration and rehabilitation” projects explieitly
included the addition of "elements... necessary to incorporate design or safety
standards adopted since construction of the original pavement.” The House report's
statement that the new RRR authority was to be "coupled with the Secretary's existing
authcrity on standards™ links the RRR program with existing safety requirements.
Impoctantly, Section 101 of 23 U.S.C. was amended in 1973 to include the following
statement:

It is further declared that since the Interstate System is now in the final

phase of completion it shall be the national polley that increased

emphasis be placed on the construction and reconstruction of the cther

Federal-ald systems. .. in order to brlr!g_?n of th¢ Federal-nid systems
sa

up to standards and to increase the
maximum extent. (emphasis cdded)

ety of these systems to the

The FHWA has no overall policy to describe the appropriate ioles of new construc-
tion, reconstruction, safety improvements, and pavement preservation. Without such a
policy, the Congress and the American public cannot be reasonably assured that the short-
and long-term Improvements needed to be made on the Federal-aid Highway System will
be performed, and performed in & reasonably timely and economical fashion. Without
such a policy, the FPHWA cannot fulfill its statutory obligation to assure the Pederal-aid
Highway Program provides facilities that are "conduclve to safety, durablility, and
economy of maintenance.,” The FHWA cannot fulfill the Congressional directive to place
"inereased emphasis . . . on the construction and reconstruction” of the system, in order to
"bring all of the Federal-ald systems up to standards and to increase the safety ... to the
maximum extent.”

To manage the expenditure of Federal funds for RRR projects, the FHWA heas
produced a series of rulemaking proposals unsupported by facts and mutually inconsistent
in their basic assumptions. The basic concept embodied in the current proposal had been
explicitly rejected in two earlier rulemaking notices for reasons of safety and the need for
national consistency. The varlous proposals' basic assumption that greater systemwide
safety can be achleved through use of lower standards has not been supported.

The current rulemaking proposal is unacceptable for a number of reasons, It will
result in inconsistency from State to State and from project to projeet, thus preecluding,
among other things, the ability to make sound evaluations of the cost and safety benefits
of the RRR program. It permits the use of the AASHTO design guide for RRR, rejected
earlier for safety reasons and whose full impast on deaths and injuries has not yet been

analfzed. The current pr provides no criterla for determining whether the type and
quality of work that may be proposed by a State are even cost-effective. Por example,
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there are no requirements that a State demonstrate that it has reviewed the accident
history, maintenance history, current and anticipated traffic volume (including percentage
of small cars and heavy trucks/buses), and other relevant facts to decide on the optimum
treatment. There are no criteria to prevent a State from resurfacing an existing
skid-prone road with new skid-prone pavement (a common occurrence now, according to
Safety Board studies, the FHWA's 50-State safety review, and the MRI study). No criteria
have been proposed for Geciding when a State's proposal merely to resurface a road is
inappropriat2, when in fact more substantial improvements or even reconstruction is in
order. No plan has been proposed for monitoring the effects of federally-funded, State
highway programs on overall system condition and safety.

The current proposal makes no provision for systematically collecting much-needed
data on the relative construction costs, safety impact, maintenance costs, and anticipated
durability of various levels of design and various combinations of improvements. In 1978,
the PHWA acknowledged (Docket 78-10) that "the existing research does not provide
reliable information on the full impact of variances in individual design criteria,” but
assured the public that "many remaining questions will be answered and problems resolved
by future research, development, and evaluations." The only study underway in the
PHWA, after 5 years of rulemaking, that might answer some of these questions is now
acknowledged by the FHWA to be unable to answer them, Yet the current proposal makes
no provision for collecting the data that could be generated through the RRR program. It
is, of course, dismaying that after 50 years of roadbuilding experience and many billions
of Federal road construction dollars later, so little is in fact known about the durability
and safety characteristies of various design elements.

Beyond this, the Safety Board can find no evidence that the FHWA even has
accurate knowledge about the current practices being used to carry out the RRR program.
FHWA officials have acknowledged to Board staff that they do not know what current
RRR practices are, although certain design stendards were described in the RRR
technical report as representative of "current practices." So far as the Board can
determine, the FHWA has spent 5 years proposing a series of various RRR spproaches,
without even ascertaining, on the national level, what exceptions from current design
standards for RRR profects are being requested by each of the States; wshat exceptions
are being granted by each of the FHWA Division Administrators; on what bases the
exceptions are sought and granted {or denied); and what impact these exceptions may be
having on safety, cost, and durability. The Safety Board recommended to the FHWA, in
comments on two RRR rulemaking proposals (Dockets 78-10 and 80-3), that exceptions to
current design standaids should continue to be granted only through a "thoroughly
documented review and approval process." The Board continues to believe thet such
information is essential for a rational development of the RXR program.

The Safety Board believes that the FHWA should not avoid its responsibility to adopt
a systematice, business-like approach to ensure the consideration of safety and long-term
road durability needs in the Federal-aid Highway Program and the RRR program as part
of it. If it is not possible to bring all RRR projects up to new construction standards, it is
essential that each section of road proposed for RRR work be evaluated against specific
uniform criteria to determine the safety impacts. These criteria should include:

1. Criteria for the types of information that should be used in analyzing the
condition and operational characteristics of segments of roadways to be
considered for improvement. The information should include such
factors as structural condition, geometric design, presence of high
hazard locations, accident experience, traffic volume, and vehicle mix.
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Criteria for analyzing the foregoing factors and setting priorities for
improvements. Such criteria should include a measurement of safety
level {for insiance, a comparison of the road's accident experience to the
average accident experience on roads of similar geometric and opera-
tional characteristies in the State) for use in determining what safety
improvements will be necessary, if any, in an RRR project. The criteria
should also require an analysis of all factors to determine how much
improvement--from mere resurfacing to full reconstruction—-is appro-
priate for safety~- and cost-effectiveness.

Criterla should be developed to ensure that those basic design elements
with significant safety benefits are included in all RRR projects, unless
the State can demonstrate that they would not be cost-effective on a
particular project.  (For example, lane width, shoulder width,
horizontal/vertical curvature, superelevation.)

Criteria should be established for the systematic eollection of data about
the relative construction costs, saufety impacts (including rates of
death/injury/property damage) and safety costs, (i.e. medical, disablility,
productivity, property losses, ete.), maintenance costs, and durabdility of
various levels of design and various combinations of improvement types,

An integral part of the RRR program must be the development and
publication of a plan for monitoring the States' programs for confor-
mance to the minimum ecriteria established for work performed under
Federal-aid RRR funds,

In addition to setting forth these kinds of minimum eriteria for Federal participation
in RRR work, the FHWA should develop and publish an explicit plan for monitoring the
effects of State highway projects, including RRR, on system condition and on safety. As
noted above, the DOT Secretary's 1981 Report to the Congress stated that it will be
necessary to monitor the RRR progrum to determvine its effects on pavement conditions.
However, none of the FHWA RRR proposals since 1977 has deseribed a plan for doing this.
Although the FHWA's Highway Performance Monitoring System (HPMS) may be able to
provide generalized information on overall effects of the RRR program, much more
detailed knowledge is needed on the effects of specific State RRR practices, particularly
if each State is permitted to determine its own practices. As for safety effects, the
HPMS does not gather any data about the accident experience of the road segments
monitored, and no other plan for collecting this erucial information has been developed by
the FHWA. The 50-State safety review by the PHWA in 1978 found:

Local aceident information that could and should be availsble and
evaluated to determine the best solution for the specific problem were
seldom used.... In a number of instances design, maintenance and
management personnel of both FHWA and the States lacked familiarity
with the available data and how it might be used to determine needed
improvements. §1/

Finally, the FHWA must unambiguously define the following terms: reconstruction,
resurfacing, restoration, rehabilitation, maintenance, Improvement, and betterment.
There Is now n2arly total confusion, even among the best informed highway officials, as to
the distinetions among these terms, Because there are sald to be important differences in

61/ Highway Safefy Review: Report of the Safety Review Task Force to the Federal
Highway Administrator (December 1978), p. 7.
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the design requirement for these activities, and because the legal and funding respon-
sibilitles for me!ntenance still rest with the States, these terms must be clearly defined.

In recent years, there has been considerable emphasis on regulatory review to ensure
that Federal regulations and program manag ment criteria are both cost-effective and
cost-beneficial., The Safety Boara Leliaves that the regulations and program requirements
for the RRR program, a growing and potenticlly substantial part of the Federal-aid
Highway Program, should receive partic:lar scrutiny at this time. The Federal-aid
Highway System is an important part of te ration's overall highway network, and it plays
a crucial role in the strength and steoility of the nation's procGuctivity and general
economic health, Similarly, the toll ~! highway deaths and injuries has serious implica-
tions for our economy and produeciivity (currently, the societal losses from highway
crashes are estimated to be between $14 billion end $36 billion annually). 62/ The
development of Federal policles and criterla for :i:2 proper management of the RRR
program, which will have potentially major effec's on the short- and long-term durability
and safety of our highways, should be of great concern to policymakers at the Federal and
State levels.” The only cost-benefit analysis of the RRR program proposals that the
FHWA has produced, after 5 years of requests by the Safety Board and others, is
distorted, misleading, and inaccurate. The Safety Board, therefore, believes that the
Office of Management and Budget should review the RRR rulemaking proposal, the
technical report used by the FHWA to support it, and the Safety Board's analysis of both
of these,

Until such time as the FHWA has developed appropriate implementation proposals
for the RRR program, and has produced an adequate analysis of the proposal's likely
impact on cost, safety, and system durability, the Safety Board belleves that the Congress
should corsider placing an appropriate limit on the amount of Federal-aid funds which
may be otligated for RRR projects on the FPederal-ald Primary, Secondary, and Urban
Systems.

Finally, the Safety Board reiterates the recommendation we huve made to the
FHWA in Board comments on the RRR rulemaking proposals: that until a sound analysis
of the proposed RRR program has been petformed, RRR projects should continue to be
based on current design standards, with exceptions permitted if their basis and predicted
impact are documented for review.

CONCLUSIONS

The Pederal Highway Administration (FHWA) has not fulfilled its responsibility, as
steward of the Pederal-aid Highway Program, to develop clear policies and
procedures to ensure that the Federal-aid Highway Program will be "conducive to
safety, dursbility, and economy of maintenance" through a balanced combination of
new construction, reconstruction, safety improvements, and resurfacing projects.

The FHWA has failed to develop design standards for resurfacing, restoration, and
rehabilitation (RRR) profects based on reliable research that would provide a basis
to measure their safety impact.

3. The FHWA has not provided timely, accurate, and objective information to Congress
and the public about the policy alternatives available for the short- and long-term
improvement and preservation of the Federal-aid Highway System.

62/ "The Incidence and Economic Costs of Cancer, Motor Vehiele Injuries, Coronary Heart
Disease, and Stroke: A Comparative Analysis,” American Journal of Public Health,
Vol. 70, No. 12 (December 1980) (1975 societal costs); National Safety Council, Aceldent
Facts, 1980, (197$ socletal cosis),
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The FHWA has prepared a "technical report" consisting of a cost/benefit analysis
that explicitly addresses the impact on deaths and injuries of several RRR
approaches, which purports to support the PHWA's assertion that greater system-
wide safety can be achieved through use of lower standards on more miles of
improvements.

The FHWA's "technical report” is distorted and misleading; it is ceriously flawed by
basie errors In its use of accident data, its cost/benefit conclusions ere incomplete,

and its fundamental approach is irrelevant to the real-world policy decisions it
purports to support.

i A R

SR B T 1

The study by the FHWA Office of Highway Safety, "Safety Impact of Resurfacing
Rural Roads," found that upgrading highways is more cost-beneficial in the long run
than resurfacing. However, this conclusion was primarily based on a study by the
Midwest Research Institu’e which did not specifically address this question and
whose findings may not be directly applicable without further analysis.

The FHWA has not yet ade juately analyzed the likely cost, safety, and durabllity
implications of using differe 1t levels of design standards for RRR projects, although
the Safety Board and others have called for such an analysis throughout the 5 years
of rulemaking on the RRR program.

Although the Federal-ald RRR program began in 1976, the FPHWA has falled to use
the 5 years since then even to collect the data necessary for an analysis of the likely

cost, safety, and durability implications of using different levels of design stendards
for RRR projects.

The FHWA has propnsed in its current rulemaking to implement the RRR program
by permitting each State to develop its own RRR standards and procedures. This
approach was explicitly rejected by the FHWA in earlier rulemaking proposals
because it would not produce "uniform, naticnwide criteria”" for the program, yet it
has now been proposed again without explanation oe justification.

The FHWA has proposed in its current rulemaking to permit the States to develop
their own RRR criteria based on the American Association of State Highway and
Teansportation Officials (AASHTO) Geometric Design Guide for RRR of Highways
and Streets. This document was explicitly rejected earlier by the FHWA because of
its severe safety deficiencles, yet its use is now being supported by the FPHWA
without explanation or justification.

Five years after the Congress authorized the Federal-aid RRR program, the FHWA
is no closer to being able to provide credible assurance to the Congress and the
publie that it can develop a balanced policy of construction, preservation, upgrading,
and maintenance of the Federal-aid Highway System that will provide facilitles
predictably "conducive to safety, durability, and economy of maintenance."

RECOMMENDATIONS

The Safety Board believes that the Congress should consider amending the 1978
Surface Transportation Assistance Act to limit the amount of Federal-aid funds which
may be obligated for RRR projects on the Federal-aid Primsry, Secondary, and Urban
Systems. The Congress should maintain this limit until the Federal Highway Administra-
tion completes the analyses recommended by the National Transportation Safety Board in
this report that would document and analyze current RRR practices, would set forth
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proper standards for RRR projects, would show the optimum combinations of Federal-aid
construction/reconstruction and RRR orojects, and would describe the impact of RRR
practices on highway system condition and safety,

As a result of this evaluation, the National Transportation Safety Board recommend-
ed that the Secretary of Transportation:

Direct the Federal Highway Administration to review and document,
within 1 year, the current practices used in each State in conducting
RRR projects. At a minimum, this review should include: documenta-
tion of the exceptions requested by each State to 23 CFR Part 625
design standards; the exceptions granted by each PHWA Division Admin-
istrator; the bases on which these exceptions are being granted; the
procedures used to analyze the impact on cost and safety of the projects;
and any results of those analyses, (Class II. Priority Action) (H-81-88)

Direct the Federal Highway Administratio to develop a comprehensive,
objective analysis that will carefully axd fully deseribe the design
criteria for individual RRR projects and tt e criteria by which the FHWA
will apprc;ve State selection of RRR projects. (Class II, Priority Action)
(H-81-89

Direct the FHWA to prepare an analysis that will show, within the
overall Federal-aid Highway Program, the optimum combination of
construction/reconstruction and RRR projects for assuring the preserva-
tion and enhancement of the Federal-aid Highway System. (Class II,
Priority Action) (H-81-90)

Direct the FHWA to develop and publish for comment, prior to issuance
of a final RRR rule, a plan for monitoring and evaluating the impact of
the RRR program on the Federal-ald Highway System condition and
safety. (Class II, Priority Action) (H-81-91)

Direct the FHWA to continue to administer the RRR program under
existing procedures and standards for new construction profects, with
exceptions permitted only if their basis and predicted impact are
?ocument)ed for review and future evaluation, (Class I, Priority Action)
H-81-92

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

Is/ JAMES B. KING
Chairman

/s/ ELWOOD T. DRIVER
Vice Chairman

Is/ PATRICIA A. GOLDMAN
Member

Is/ G. H. PATRICK BURSLEY
Member

FRANCIS H. McADAMS, Member, did not participate.

September 22, 1981
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